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STiniRS  IN  OIK  COMMON  ORAINS. 


INTRODUCTION. 


Thif  Bulletin  b  conipiliHi  for  the  purpoM  of  prrwntinK  in  con- 
ciip  form  »  lummftry  of  the  eawnt'kl  facta  about  our  ccinitncm  Kraina 
which  every  farmer  ahould  know.  While  intended  prim'-nly  for 
um  in  connection  with  the  grain  judging  ichcwia,  it  ia  ho|.  d  that 
the  facta  preiientrd  may  be  of  value  to  many  a  farmer  who  iit  unaUe 
to  tai(e  advantage;  of  thi>Me  ichools.  The  iitudii«  are  not  intended 
to  lie  oxhauative,  aa  wciiKI  be  nHJuirtnl  for  clam  room  woric  at  college, 
but  to  give  in  a  iomewliftt  |M)puiar  fonn  the  ewieiitial  featunii  about 
the  common  grains  every  fanner  gn>wB,— wheat,  oats  ami  barley. 

In  the  growing  of  cro|«  the  aim  ahould  be  to  olitain  on  a  given 
area  a  maximum  nuantitv  of  the  liest  quality  at  a  minimum  eost. 
In  accomplishing  this  end  there  are  m  "v  facton*  to  be  considenHi, 
as  cropa  are  not  [inxiuced  by  chance,  .r  are  desirable  n-sults  ob- 
tained without  effort.  Much  can  lie  done  by  projier  inethfHis  of  farm- 
ing to  enhani  <  the  yield  but  to  obtain  the  best  n'sults  a  man  must 
understand  thoroughly  what  he  is  doing,  otherwiw  his  labour  and 
time  might  Ix-  turned  to  better  account.  In  grain  growing  it  is  always 
well  to  remember  the  old  adage,  that  as  we  sow  so  shall  wc  reap 

Because;  one  variety  of  grain  auiiears  to  be  specially  fiuited 
to  a  particular  locality  it  do<'s  not  follow  that  the  same  variety  will 
be  equally  suitable  in  another,  though  it  may  not  lie  many  miles 
distant.  Even  on  th(  sam(>  fann  a  certain  variety  may  1h»  better 
a*iapte<l  to  certain  parts  of  the  farm  than  otlicn*  and  may  not  do 
as  well  if  sown  on  other  jiortions.  Here  it  nliould  Ik  emphasized 
that  it  will  cost  no  more  in  labour  or  time  to  grow  the  b>^t  yielding 
variety  procurable  than  a  |ioorer  one.  It  is  astonishitig  what  a  small 
increase  in  the  yield  of  grain  per  acre  would  mean  in  the  total  '•rop 
of  Alberta.  The  estimated  area  in  crop  in  1907  waj  711,(148  mn-s 
Supposing  two  bushels  p«'r  acre  were  added  to  the  yield  of  each  'iss 
of  grain  by  selection  of  more  suitable  varieties  and  intelligent  '  Iti- 
vation,  it  would  mean  an  increase  in  the  total  .  ie. '  of  grair,  ri 
1,423,296  bushels.  This  increase  is  quite  possible  .1  emphaaiiiLS 
the  importance  of  sowing  that  variety  of  grain  which  will  give  the 
highest  possible  yield,  and  of  cultivating  and  handling  the  land 
in  such  a  way  as  to  assist  that  psrticuiar  variety  to  accomplish  the 
utmost  it  is  able  to  do. 


Section  I.— WHEAT. 


l.-CLASSIFICATION  AND  VARIETIES. 


Wheat  is  the  most  important  of  our  cereal  crops,  and  just  now 
"Wheat  is  King"  in  the  prurie  provinces.  How  long  he  will  reign 
renuuns  to  be  seen,  but  the  rapidity  and  ease  with  which  land  can 
be  broken  and  cropped  on  the  open  prairies  will  ensure  for  him  many 
years  of  uninterrupted  sway.  Many  farmers  scout  the  idea  that 
iic  will  ever  be  dethroned  and  maintain  that  it  is  impossible  to  deplete 
the  enormous  store  of  fertility  in  the  virgin  prairie  soils  by  contin- 
uous wheat  growing.  In  this  connection  a  brief  review  of  the  history 
of  wheat  growing  on  the  continent  is  not  only  interesting  but  highly 
profitable.  A  century  ago  the  famous  wheat-growing  district  on 
the  contbent  of  America  was  the  great  Genessee  Valley  of  New 
York  State,  but  continuous  wheat  cropping  so  depleted  the  fertility 
of  the  soil  that  it  became  no  longer  profitable,  and  a  quarter  of  a 
century  later  Ohio  sprang  into  prominence  as  the  great  wheat- 
growing  State  of  that  union;  then  it  was  Illinois,  Indiana,  Iowa, 
and  north  into  Wisconsin,  Minnesota  and  the  Dakotas  with  extend- 
ing settlement.  In  the  early  seventies  the  first  rush  towards  the 
Canadian  prairies  was  made,  and  it  is  still  going  on  faster  than  ever. 
Our  wheat  has  come  to  the  front  as  being  of  superior  quality  to  that 
grown  south  of  the  line,  and  there  is  no  doubt  this  proud  position 
will  he  held  until  the  store  of  available  fertility  in  the  soil  has  lx?en 
exhausted,  when  the  iiaimer  will  move  westward  and  northward 
to  the  newer  districts. 

The  significant  faot  in  this  history  of  the  wiicat  movement  is 
that  from  twenty-five  to  thirty  years  of  continuous  wheat  growing 
impoverished  the  virgin  soils  to  such  an  extent  that  lx)th  the  yield 
and  quality  of  grain  became  so  reduced  that  it  was  no  longer  possible 
to  supply  the  ((uality  of  wheat  that  the  miilei-s  wantetl,  and  they 
w<'re  ohligeil  to  look  for  it  «'lsewhere.  These  districts  were  then 
forced  into  some  form  of  stock  raising  or  dairying,  ami  to-tlay  the 
farms,  having  been  built  up,  are  again  growing  wheat  of  high  quality, 
though  ix)ssil)ly  not  in  such  large  (juantity.  We  have  no  reason  to 
exf)ect  any  better  lurtune,  and  sooner  or  later  those  prairie  soils 
which  are  now  devoted  to  contiimous  wheat  growing  will  without 
a  doubt  liecome  depleted.  It  is  already  l)eing  felt  in  the  older  wttled 
portions  where  the  yield  is  not  nearly  so  large  as  it  was  some  years 
ago,  nor  the  gratle  obtained  as  high.  There  are  other  districts  wiiere 
it  was  once  ciaimetl  that  the  soil  was  too  rich  for  manure,  where  a 
liberal  dressing  of  manure  is  considen^l  a  necessity  not  only  to  improve 
the  yield  but  the  quality  of  the  protluct. 

Wheat  belongs  to  the  grass  family,  or  the  botanical  onler  (7ra- 
minme.  It  is  probably  a  native  of  South  Western  Asia  and  has 
been  cultivated  for  many  thousands  of  years.  The  Chinese  claim 
that  wheat  was  used  as  food  by  them  2,700  years  before  the  Christian 


Era,  and  in  Eg>'pt  it  would  appear  to  have  been  used  as  food  prior 
to  that  (See  Ex.  9,  31).  It  certainly  is  of  ancient  origin  and  was 
cultivated  by  prehistoric  races  in  Europe,  aa  remains  of  wheat  grains 
have  been  found  in  the  ruins  of  the  lake  dwellings  in  Switzerland. 

Wheat  grows  in  a  variety  of  soils  and  likes  a  rich  alluvium  or 
soil  composed  of  disintegrated  rock  mixed  with  vegetable^mold. 
Our  prairie  soils  being  largely  of  glacial  formation,  contain  a  good 
mixture  of  pulverized  rock  overlaid  by  a  layer  of  vegetable  mold 
more  or  less  intermingled  with  it.  Wheat  thrives  best  on  soils^rich 
in  humus  or  decaying  vegetable  matter.  As  this  vegetablejmatter 
decays  nitrogen  is  Unrated,  and  as  it  is  one  of  the  principal  foods 
required  by  wheat  it  is  readily  seen  why  our  prairies  are  yielding 
so  abundantly.  It  is  equally  obvious  that  with  a  diminishing  supply 
of  decaying  vegetable  matter  in  the  soil  reduced  yields  must  be 
expected,  unless  some  effort  is  made  to  restore  the  drain^occasioned 
by  continuous  wheat  growing. 
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Cross  Section 


On  the  left  is  shown  a  bead  of  winter  wheat  (Dawson's  Golden 
ChalT)  and  on  the  right  the  structure  of  the  spikelet  is  given  with 
the  various  parts  named.  Note  the  number  of  grains  in  a  spike- 
let and  bow  well  ITlled  the  bead  is  at  both  bottom  and  top. 


The  members  of  wheat  branch,  and  practically  all  the  meinlx-rs 
of  the  grass  family,  have  herbaceous  stems,  round,  jointed  and  hollow 
except  at  the  joint,  or  notle  as  it  is  termed.  The  stems  bear  alternate 
two-ranked  leaves  with  the  sheath  split  on  the  opposite  side  of  the 
culm  or  stalk.  The  fruit,  or  seed,  is  borne  on  a  zigzag  "iichis  as  the 
stem  or  stalk  of  the  wheat  head,  or  ear,  is  called.  At  each  notch 
of  the  rachis  a  spikelet  is  attached.  Each  spikelet  contains  from 
two  to  five  flowers,  one  or  more  of  the  upper  ones  being  nearly  always 
sterile  or  abortive.  The  lower  spikelets  of  the  ear,  or  head,  are 
frequently  abortive,  as  also  some  at  the  top.  A  peculiarity  Western 
Canadian  wheat  heads  is  the  remarkable  absence  of  sterile  flowers, 
fertilization  being  almost  perfect  tlu-oughout  the  whole  length  of 
the  head.  Not  only  is  fertilization  perfect  from  end  to  end  of  the 
head  but  each  flower  of  the  spikelet  is  also  fertilized,  there  being 
usually  four  well-developed  grains  and  one  partially  fonneil  instead 
of  a  sterile  flower.  This  almost  perfect  fertilization  is  one  reason 
why  the  yields  of  wheat  are  so  large. 

Examine  a  head  and  note  the  number  of  grains  in  a  spikelet 
and  the  manner  in  which  they  are  filled. 

The  outside  chaff  or  empty  glume  is  broad  and  usually  has  a 
short  awn  or  blunt  apex  called  the  beak.  The  chaff  ne.xt  to  the 
grain,  or  flowering  glume  as  it  is  called,  may  have  a  long,  or  short 
blunt  awn.  The  fruit,  or  berrj'  of  grain,  is  free  from  the  glumes, 
has  a  deep  furrow  on  one  side  called  the  crease,  and  is  hairy  at  the 
top.    The  fruit  may  be  red,  brown,  yellow,  violet,  or  white  in  colour. 

Ctassilkation. — Owing  to  the  long  period  during  which  wheat 
has  been  cultivated,  and  to  its  susceptibility  to  change  through 
environment,  many  forms  have  been  developwl.  These  all  come 
under  one  subfamily  or  genus  of  the  order  Gramirmiv,  called  Triti- 
cum,  which  can  be  again  divided  into  three  leading  groups  or  species. 
The  following  classification  will  show  the  relation  existing  between 
the  various  members  of  this  family: 

ORDER  GRAMINEAE,   GENIT8  TRlTICfM. 


Species  :— 

1.  Monococcum  (1  grained),  spikes  compact,  spikelets  3  flowered 

but  1  grained,  bearded,  ver\'  ancient  kin<l  of  wheat  and 
not  now  considered  a  gootl  wheat  for  bread,  e.g.  Eiiikorn. 

2.  Pohnicum  (Polish  wheat,  corn  wheat),  heads  open  and  long, 

two  or  three  seetls  in  a  spikelet,  bearded,  empty  filumes 
long,  seeds  extra  long  bright  and  shiny,  cultivated  in  Eurnpe 
and  Africa. 

,3.  Sativum. 

(a)  Vulgare  (common  wheat),  spikes  rather  compact,  spikelets 
five  floweretl,  three  to  five  grains  in  a  spikelet,  some  beanletl 
and  some  beardless,  grown  extensively  in  America. 

(h)  Compactum  (dwarf  wheat,  club  wheat),  spikes  short,  four 
sided,  large  at  the  apex,  some  bearded,  some  beardless, 
grown  in  Switzerland,  Chili  and  some  parts  of  America. 
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(c)  Turgidum  (Egyptian  wheat),  spikes  large,  four  sided,  two 
to  three  seeded  spikelets,  beuded,  grown  in  Egypt  and 
Germany. 

(d)  Durum  (true  bearded),  spikelets  long,  8ti£F  awns,  three 
to  four  seeded  spikelet,  seeds  large  angular  and  bright, 
used  in  the  numufacture  of  macaroni,  flour  makes  dark 
bread,  grown  in  Europe  and  Africa  and  more  recently  in 
America. 

(e)  Spelta  (spelt),  spike  long,  loose  dark  coloured,  spikelets  3 

seeded  at  base  of  spike  2  at  top,  rachis  breaks  up  in  thresh- 
ing, a  portion  coming  off  with  the  spikelet,  empty  glumes 
lie  close  to  flowering  glumes,  flowering  longer  than  empty 
glumes,  very  slight  keel  on  empty  glume.  The  small  piece 
of  the  rachis  adhering  to  the  spikelet  is  rather  long  and 
blunt,  chaff  adheres  to  the  grain,  grown  in  Europe  and 
Asia,  lately  introduced  into  America. 

(/)  Dicoccum  (Emmer),  spike  compact,  dark  coloured,  rather 
short,  bearded,  spikelets  two  seeded,  spikelets  lapping 
closely  over  one  another,  empty  glumes  shorter  than  flower- 
ing ^umes,  empty  glumes  keeled,  a  small  piece  of  the 
rachis  adheres  to  the  spikelet,  it  is  short  and  pointed,  the 
seed  is  flat  on  front,  convex  on  back,  very  hard,  flinty. 

Popular  classification  of  Common  Wheat   {Triticum  vulgare): 

fWhite  grain. 

[Red  grain. 


Wheat. 


Bearded. 


WTiite  chaff 


Red  chaff. 


.  Beardless. 


White  chaff. 


iRod  chaff. 


I  White  grain. 
I  Red  grain.* 
f White  grain. 
I  Red  grain. 
(White  grain. 


I  Red  grain. 

Wheat  may  also  have  smooth  (glabrous)  chaff  or  velvety  (pulx's- 
cent)  chaff. 

Another  classification  of  wheat  may  be  made  as  follows: 

(Triticum  vulgare Common  wheat  or  flour  wheat. 

HuLLESS  I  Trilicum  durum Macaroni  wheat. 

Wheats.    iTriticum  turgidum..  .Poulard,  Rivet,  or  Egyptian 

[TrUirum.  po/orw^w),  .Polish  wheat.  [wheat. 

Hulled  (Triticum  spelta Spelt. 

Wheats.   .Triticum  dicoccum. . .Emmer. 

[Triticum  monococcum,  Einkom  or  one  grained  wheat 
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Wheats  may  also  be  classed  into  winter  and  spring  varieties. 
All  of  the  winter  varieties  belong  to  the  species  Trilicum  vulgare. 

VarUtiea. — The  following  are  some  of  the  common  varieties  of 
wheat  grown  in  Alberta: 

Spring  Wheat.— Red  Fife,  White  Fife,  Preston,  Stanley,  Percy, 
Harrison's  Bearded,  Huron. 

Club  Wheat.— Little  Club. 

Macaroni  Wheat. — Goose,  Roumania. 

Sixilt.— Red  Spelt,  White  Spelt. 

Emmer. — Common  Emmer,  Red  Emmer. 

Winter  Wheat. — ^Turkey,  or  more  properly  Turkei  Red,  or  as 
it  is  now  called  Alberta  Red,  Kharkoff,  Dawson's  Golden 
Chaff,  Odessa,  Clawson's  White,  Early  Genessee  Giant. 
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RESULTS  OF  VARIETY  TESTS  AT  BRANDON  AND  INDUN  HEAD  FARMS. 
1905.— Common  Whbat. 


Dayi 
matu 
ring 


Preaton 

Laurel  .... 
White  Fife 


Huron . . . 
Advance. . 


Red  Fife 

Wellman's  Fife 

Haynea'  Blue  Stem. . 

Power'a  Fife 

Minneac-.  No.  163.. 


Yellow  Ghamovka  . . . 
Roumanian 


per  acre 
Bua.    Lb*. 


136 
138 
141 

136 
138 

141 
142 
141 
139 
141 


62 
47 
47 

47 
46 

45 
45 
44 
44 
43 


40 
20 


40 
20 
40 


40 


INDIAN  HXAD 


Uuya 
matu 
ring 


MinneiotaNo.  163... 
Huron  (Ottawa  seed) 
Hayne  Blue  Stem 

Minn.  169 

White  Fife 

MoKendiy'aFife 

Minn.  181 

Bishop 

WeUman'a  Fif"i 

Dawn 

Percy  (Ottawa  Seed). 
lAuitralian  No.  9 


"Yield     ■ 

per  acre 

Bua.     Lba: 


144 


46 
43 

43 
43 

43 
43 

43 

41 

41 

144  I  41 


147 
147 

147 
142 
145 
135 
141 


40 

40 
20 


40 
40 
20 


Macaroni  Wheat. 


139 
145 


54 
50 


MGooee 

II Yellow  Ghamovka. 


144  I  54        40 
144  I  52 


Emmbr  and  Spelt. 


Common  Emmer . 

Red  Emmer 

Red  Spelt 

White  Spelt 
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iRed  Spelt 

White  Spelt 

iRed  Kmmer 

Common  Emmer. . 


Preston 

Red  Fife 

White  Fife 

Huron 

Pringle's  Champlain.. . . 

Percy 

Stanley 

White  Russian 

Harrison's  Bearded .... 
Laurel 


122 
125 
125 
121 
120 
120 
121 
124 
121 
124 


2,840 
2,500 
2,500 
2,280 

1906.— Common  Wheat. 

44 
40 

35  10 

43  50 

41  50 

34  50 

35  10 
31  20 
34  30 
25  40 


Goose I  127 

Roumaniun i  126 


Common  Emmer . 

Red  Spelt 

Red  Emmer 

White  Spelt 


Red  Fife 

WTiiteFife 

White  Russian 

Huron 

Riga 

Harrison's  Bearded . . 

Stanley 

Bishop 

Preston 

Pringle's  Champlain. 


126 
129 
132 
130 


123 
124 
123 
118 
117 
122 
119 
116 
119 
116 


Gouse j  125 

Roumanian '  120 


Common  Emmer. 

Red  Spelt 

Red  Emmer 

White  Spelt 


127 
129 
126 
129 


Preston 

Stanley 

White  Russian. 

Percy 

White  Fife 

Huron 

Red  Fife 

Laurel 

Red  Fern 

Colorado 


142 
142 
144 
142 


130 
130 
128 
130 
1.36 
128 
136 
137 
132 
131 


3,420 
3,340 
3,040 
2,940 


40 
45 
41 
41 
48 
42 
43 
43 
42 
39 


20 

20 
40 
20 
40 
40 

40 


Macaroni  Wheat. 

56        20  iiGoose 

54        20  llRoumanian 

Emmer  and  Spelt. 

Common  Emmer . 

Red  Spelt 

White  .Spelt 

Red  Emmer 


1.34  I  51        40 
130  '  47        40 


3,820 

3,180 

3,000 

2,740 

1907.— Co 

44 

42 

40 

40 

20 

39 

40 

.39 

40 

39 

10 

.39 

38 

10 

37 

30 

37 

20 

Marqui"  B 

Colorado 

Preston  A 

Bishop 

Pringle's  Champlain., 

Percy  A 

Huron 

Stanley  A 

Chelsea 

Harrison'*  Bearded. . 


128 
1.30 
131 
131 


135 
135 
1.30 
130 
1.35 
1.30 
130 
132 
132 
137 


3,220 
3,600 
3,160 
2,980 


32 
25 
25 
23 
23 
21 
21 
19 
19 
19 


20 
20 
20 

40 

40 
20 


Macaroni  Wheat. 

41         20  ||Gc)ose 

45        40  llRoumanian. 

Emmeu  and  Spelt. 


2,820 
1,940 
1,9.30 
1720 


Red  Spelt. 

Connnon  Emmer.. 

\\  hite  Si)clt 

Red  Kmmer 


1?,4  !  ?.l         40 
134  I  31 


129  I  2,200 

130  2,020 
120  1, 5m 
130  I  1,32U 
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2.-0ERMINATI0N  AND  8TRUCTURK. 

iSoak  a  iiuniber  of  grains  of  wheat  in  water  until  well  Hwollen  out. 
Examine  the  furrow,  crease,  or  suture  on  the  hack  of  a  grain,~the  other 
ride  being  called  the  belly.  The  sides  of  the  crease  are  called  the 
cheeks.  Note  the  bearded  tip  which  is  calle<l  the  brush.  This  is 
supposed  to  carry  moisture  during  development  as  the  hairs  are 
hollow. 

If  allowed  tf)  remain  damp  a  day  the  embryo  or  germ  can  be 
readily  seen  through  the  semi-transparent  skin  at  the  base  of  the 
grain  on  the  opposite  side  of  the  furrow.  Th*-  embryo  or  gi-rm 
can  be  easily  n-moved  by  cutting  round  it  with  a  needle. 


W  HEAT  Hgukieh  sliowinft  the  nemi  or  embryo  in  two  ways; 
aUK)  two  orosg-iwrtiotis.  one  at  the  gemi  and  the  other  tliroufih 
the  wntrp.  .thowinK  the  rroiw  or  niiture. 

Place  .some  of  the  .xoakcii  grains  in  a  damp  piece  of  folded  blottinfr 
paper,  cover  with  a  tumbler,  and  allow  them  to  germinate.  Watch 
them.  Note  lu.w  the  three  little  roots  .start  out  and  al.so  the  plumule, 
as  the  .shoot  is  called,  from  which  springs  the  Hrst  jjiren  blade.  Dur- 
ing the  j)roces.s  of  germination  the  fcKnl  stored  in  the  In-rrv  around 
the  germ  or  ond)r>'o  is  softened  and  changed  fnim  an  insoluble  form 
to  a  .soluble  one  ready  for  absorption  a.s  the  plumule  and  roots  expand. 
By  watching  the  growth  and  development  of  shrunken  and  plump 
grains  one  can  readily  see  why  plump  giain  is  wanted  for  seed.  The 
young  plant  depends  ujjon  this  store  of  reserve  f(K)d  to  give  it  a  start 
in  life,  and  it  is  intended  to  carr\-  the  plant  along  until  its  tiny  root 
.sy.stem  ha.s  attained  such  size  and  |X)wer  as  to  enable  it  to  take  up 
plant  food  from  the  soil  itself.  The  most  critical  jwriod  in  the  life 
of  the  young  plant  is  at  the  weaning  utage,  i.e.,  just  when  the  reserve 
of  plant  food  is  exhausted  and  the  young  plant  is  thrown  upon  its 
own  resources.  This  is  a  poor  stage  to  have  winter  wheat  reach 
just  as  winter  eunu-s  on.  The  first  or  |)rimary  roots  usually  die  after 
a  secondary  set  have  Ix'cn  formetl. 

While  at  first  only  a  single  blade  shows.  later  the  plant  sends 
uj)  (|uitc  a  numlxT  of  shoot.«.  This  process  is  called  tillering  and  is 
a  common  mode  of  branching  in  all  ceivals.    Some  sfjecies  tiller 
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A  Newly  Gbbminated  Urain  or  Wheat  ghowing  the  three 
nwtleU  itarting  out  and  the  plumule.  The  right  Imml  pictnre 
■hows  a  later  development. 


A  Yduno  Whe.\t  1'la.nt  Beoi.nxin<i  to  Tilleh. 
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more  than  othen.  Thus  wheat  and  baricy  tUkr  more  than  oata. 
Plenty  of  li|^t,  aod  alK>  thin  sowing,  tendi  to  boreaMi  tillering. 
There  is  less  tillering  in  poor  soils  than  in  good  ones.  Winter  wheat 
tillera  more  than  spring. 

Stmetun  of  llu  Whtat  Berry.— The  accompanying  illustrations 
will  serve  to  explain  the  stnioture  of  the  wheat  berry.  The  outer 
covering  or  husk,  commonly  called  bran,  is  composed  of  some  three 
•epante  layers.  The  outer  covering  is  called  the  pericarp  or  epi- 
dermis; the  second  covering  or  episperm,  which  is  Just  without  the 
Eerisperm,  consists  of  the  outer  and  inner  integuments.  The  third 
ran  layer  is  called  the  perisperm  and  is  a  thin  mass  of  collapeed 
cells.    Underneath  the  bran  layers  lies  the  aleurone  layer,  largely 


A  cross-section  of  a  young  wheat  plant  just  tillering,  showine 
tliat  tlie  young  shoots  contain  the  whole  future  form  of  the  plant 
ready  to  shoot  up.  "^ 

composed  of  gluten  cells.  Inside  this  layer  is  the  endosperm,  or 
floury  portion  of  the  wheat,  or  starch  cells,  which  compose  fully 
78  per  cent,  of  the  kernel.  The  germ,  or  embiyo,  makes  about  6 
per  cent.,  the  aleuro;  :^ver  about  6  per  cent.,  and  the  bran  10  per 
cent.  The  ratio  of  ■  to  each  other  vary  in  the  different  kinds 
and  varieties  of  wheftv. 

The  germ  is  found  at  the  larger  end  of  the  kernel,  and,  being 
darker  m  colour  than  the  starch  cells  of  the  endosperm,  is  removed 
in  the  process  of  milling  so  as  not  to  darken  the  flour.    It  constitutes 
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ft  large  pn>;  rtum  of  what  u  citlhil  wlu>atk'tM  aiul  miiiM>tini«>«  fp'nii 
iiii>al.  It  containi  «iily  matter  anil  w  vrry  ri<-h  in  pmtritlii  or  xiutt-n 
(•()ni|)(>un(lM. 

Th(>  Kngliih  chi'iiiiHt  VVarringtoti  tiitiii  itiw  thui  a  cn>|)  of  wlH«t 
yicltling  .'«)  buihels  [N>r  a4Ti>  will  n>n>ov<'  .'i5  llw.  of  iiitn>Ki'ii,  14.2  ibn. 
of  ptioMphoric  aciti,  aiul  0.3  llw.  of  iNitanh  fniin  the  larul.  The  Hiiumnt 
taken  by  a  Hiniilar  rrop  here  will  tie  fully  an  much  if  not  Ki^>Ht«>r 
in  nitroK<'n.  TheM>  are  the  thnr  fooilN  which  plants  have  the  K^'uteMt 
difficulty  in  obtaining  and  for  which  all  mununtt  are  vahinble.  In 
this  connection  attention  nhould  lie  called  to  the  value  of  liran  not 
only  at*  a  fcNxl  for  iitiM-k,  iMit  to  itH  riehneHN  in  the  plant  UmhU  aliove 
mentione«l.  A  ton  of  bran  contaiiiH  on  an  average  alKiiit  48  IIih. 
of  nitrogen,  :'>5  IbH.  of  phonphoric  acid,  and  M)  Wn*.  of  di.  Vulue<l 
HH  a  commen-ial  fertiliier  it  is  wt..lh  $1(1  to  *l'-'  |ier  ton  to  (tow  on 
the  land  and  |  low  down.  If,  howevi-r,  it  ii4  fe<|  to  HtiN-k,  alK>ut 
\M)  \H't  cent,  of  the  fertiliiin^  vahu'  \«  retun«>d  in  the  excreta  after 
the  full  fe«><ling  value  haH  l)e<-n  obtained. 

Flmitrimi  ami  fVr/i/iwi/ton.  Miwt  i-erealw  o|H'n  their  Hiiwen< 
in  the  morning, —from  four  to  neven  o'cliH-k  and  only  when  the 
tein|K'rature  riwH  to  about  7!}°  V.  In  wheat,  oat«  aiul  Iwrley  self- 
IMillination  or  M-lf-fertilizatiim  w  the  rule  and  is  always  follnwc.! 
I)y  fertile  .seeds.  In  wheat  the  first  flowers  to  o|)en  an-  tlms*'  alnnit 
one-third  of  the  way  'nmi  the  apex  of  the  ear.  The  rest  follow  in 
succ<-,sHion  upwanii*  ^id  downwanls  from  this  ixunt.  Kuch  (lo.ver 
ivmains  oj)en  frrmi  lialf  to  one  hour,  and  the  whole  ear  completes 
its  flowering  usually  in  eight  « r  nine  days. 

in  barley  the  complete  |ieri(Ml  o(  flowering  is  shorter,  but  the 
flowers  remain  oper  a  kmger  time  than  thos<'  of  wheat.  The 
flowers  of  Iwrley  frtHjuently  never  ofx'n  at  all.  and  s«'lf-fertiliztttion 
then  must  lie  the  rule.  The  fact  is  that  .self-firtiiization  is  the'  rule 
with  all  the  cen-als  except  rye.  Natural  cros.s«'s  among  wheats  and 
among  oats  have  be«'n  ohsen'e<l  (M-casionally. 


:<.  -MILLIXC  QUALITIKS. 

In  order  to  undersitand  mon*  clearly  what  is  n<|uired  for  a  ^imxI 
wheat  for  milling  puriioses  it  is  neces.sar\-  to  know  the  nature  of  the 
demands  of  the  market  for  flom-  and  how  the  miller  aims  to  manu- 
facture a  product  that  will  meet  this  demand.  In  the  first  place 
the  iniblic  demand  a  white  flour,  and  in  the  second  place  oiii-  vith 
sufficient  strength  for  brea«l-making  puri)oses  to  make  a  goiMl  sizinl 
loaf.  For  pastry  purposi-s  the  flour  mu.st  be  good,  but  strength 
is  not  essential. 

To  obtain  a  white  flour  the  miller  removes  the  bran  coating-s, 
also  the  aleurone  layer  of  gluten  cells  underneath  the  bran.  The 
gluten  is  darker  in  colour  than  the  stan-h  of  the  Ixxly  of  the  kernel, 
hence  it  tends  to  darken  the  flour  and  is  therefore  n'mo%-ed.  .So 
also  is  the  germ,  as  it  is  rich  in  gluten  and  oily  .suljslancis,  and  wuuld 
also  make  the  flour  dark  in  colour.  The  bchly  of  the  kernel — the 
endosperm  -supplies  the  flour.  The  pnx'esses  of  iiKxlern  milling 
aw  (juite  intricate  and  some  idea  of  the  degree  of  iM-rfeetion  that 


hM  bpMi  •ttaiiMi  may  (w  gathrmi  from  thi-  fact  that  cm.-  Mini.eaw>- 
m  mHI  wp»nti«  out  72  RrMlra  of  prwluct  fmn.  ono  «ainpli<  of  whi.»t 
sk^hV".  ''y^Pf"'"*'^',,*"'  »«".  ■horti.  mMilliriKH  aiui  whi«tleto. 

•  .  ,./^j'''"  '"'"'"«  •"^  "^Wy  rrgnmn.!  bran.  MhMlina 
porwiBt  erf  the  hnor  \mf  of  the  braii,  the  aJeuiwi..  Uyer,  *ont«.  floSr 
and  fn^iuentlv  th.-  germ.  In  all,  the  offal  amount*  to  about  25 
por  wilt,  of  tho  original  weight. 

It  i«  rea-lily  B«'n,  thoreTore.  that  a  wheat  ti)  i.ro.luce  a  flour 
whi'  h  will  imt  th.-  rinuin-mcntu  must  contain  an  larg..  a  nerffntaae 
of  utani  .Tllg  m  mioh  fort.,  an  will  make  the  (Iraired  artkle.  Wheat 
li  gn«tly  influenr..!  by  the  chanictcr  of  the  soil  and  the  climate  of 
the  <ouiiti|y  it  u  grown  in.  The  variety  aki  playg  «  ,»rt,  v  for 
matati.'..,  the  IxNJoga  wheat  once  a<lvocat.Ml  on  account  of  itit  cHrlincas 
ml  not  make  the  high  ..uality  of  flour  denandetl  by  the  market' 
Yet  ero«e.|  with  the  H.h1  Fife  we  |„iv..  the  Pr.^totf  «,.,!  Statdcy 
whi-at.  Hn.l  with  the  White  F"-  the  Percy  and  Huron.  All  of  thti 
variett.*    the  \mA  of  many  crowoa-  are  conaidcrably  earlier  than 

SttrchCtlla  or 
£»tlo»ptrm 

Attufvnt  Lsj^0r  • 
P9riap0rm  -^ 

fyi'»pmrm     ^ 


.1  l.m^.'TV"*  "\  '  •'"•"V»»:'n'""' "'*«"*"""•  WHrATil.o»in« 
a  l.raii  wall!  null  h  ,H>rtion  of  lUrch  cella  kdherinR. 

th."  Fif.'  wh.-at.  They  arc  hanly,  and  claimed  by  Bomc  e..ually 
as  suit^bl,.  for  the  mam.fartur.^  of  flour.  Some  inillors,  how,.ver, 
will  not  buy  thes..  vari.tics  if  they  know  it,  so  strong  is  the  pr.>ju.lice 
agaiiis  Locloga  wheat  aiul  everything  rclateil  to  it.  Milling  tests 
ha\..  8h  jwn  them  to  be  the  e,,ual  of  tte.1  Fife.  It  caimf)t  b.?  denied 
though  that  we  could  do  with  an  .arlier  wheat  than  Reil  Fife.  At 
the  same  time  it  is  adttiitte.!  on  all  sides  that  it  has  no  equal  in  hanli- 
ness  ami  general  suitability  to  th.'  country  with  the  one  exception 
of  earlm "ss.  ' 

r;/j/^e«  -Next  to  a  b.>autiful  white  flour  the  most  important 
point  IS.  what  w  callwl  strength,  i.  is  in.licat.Hl  in  the  term  "strong 
baK,Ts  Strength  refers  to  the  gluten  in  the  flour  and  means  the 
capacity  to  make  a  large  loaf  and  is  associated  with  the  power  to 
absorb  water  Starting  with  equal  weights  West.>rn  Cana.li'n 
Wheat  flour  will  absorb  more  water  than  fl.,ur  made  iiom  Endis:. 
wheat.  I  his  amotints  to  one  or  morc  loaves  to  a  sack  and  is  an 
important  item.  In  the  matter  of  strength  the  wheat  produced 
on  the  prairies  of  Western  Cana.la  beats  that  of  any  other  country 


'Vh\n  in  th<>  ivMon  why  our  tuml  whm  ia  m  much  in  licnmnd  for 
mixinK  with  thi»  mtU>T  variptinn  of  oth  ■  plaroa. 

If  «  fi>w  i^minR  of  whont  an*  chcwt  i  continuailv  a  tough  rlantic 
■uhstance  in  ohtainotl  which  in  practifally  Khiti>n.  In  tht*  laboratory 
a  givi-n  wi-ight  of  Hour  ii*  rnrloMtl  in  a  fin(>  rioth  ami  tlit^n  |{t>ntiy 
knrail.  .i  in  water  until  no  niorr  wtarrh  ran  ho  woDhtfl  out.  'Ilic 
Wright  of  thin  in  the  gluten.  It  ia  the  lemling  oonRtitucnt  of  thi>  pro- 
ti-iij  ponipountiii  of  wheat  an<l  hence  of  the  gn>at)«t  value  in  a  tloiir 
frtr  hn-aii  making. 

B«'«(leH  Iteing  founil  in  lBrgi'«t  <)unntitieN  in  the  nliumne  Inyen* 
and  in  the  genu,  it  in  found  that  the  ntareh  rell«  nre  intimately  »»<«>- 
I'intiHl  with  the  gluten  eellt*  throughout  the  endiH|M  nn  or  iNxly  of 
the  kernel.  The  gluten  in  made  up  <if  two  eon!<tituentH,  gliadili 
iitul  glutenin.  (iliadin  in  riewrilied  r.s  a  viwoux.  •>\\rky  .^uliHtance 
like  glue,  w)lul>le  in  a  70  |N'r  cent,  alcohol  M)lution  and  can  be  ubtaiuMl 


Al0uron»  Lmytr 


^ Embryo  or  6»rm 


\  Obaix    >r  Wti.:,^.'  cut  tlinnitfli  nt  the  i-n-nw,  nr  "Ulinv, 
itliuwiiiK  till'  vurioiiH  I'lNttiiiK"  iii.'tkiii!;  ii|i  the  Imiii  rolli'l  Imck, 
tlic  embryo,  the  Bli'iirime  lajcr  ami  the  hruah. 
I      I'erii'nrp 
Uran     |      I  .(ii.»pfriii 
I     r«'ri»|»'nii 

yiiiliUiiiKH MeiiniiK'  Inycr  nr  liliiti-n  Ctlb 

'  Flour l'.iicl(is|K'riM 


by  eva|K)rati()ii  in  tliiii  flaki':^  like  ^jclatiii.  The  othi-  constituent 
of  gluten  -glutenin  -is  that  wiiicli  pvcs  it  toughness.  It  is  insoluble 
in  Wrtier,  alcohol  and  salt  solu^'on,  but  soluble  in  dilute  alkali.  It 
has  Ix'en  claimed  that  the  value  of  a  Hour  for  bread  niakiiii^  pur|)OKe8 
dcjwnds  upon  the  ratio  which  the  glutenin  in  the  <;hit(ii  Ix-ars  to 
the  gliadin.  Professor  Snyder  of  the  Minnesota  KxfXTiiiient  Station 
says:  "A  well  balanced  gluten  is  composed  approximately  of  65 
per  cent,  gliadin  and  35  per  cent,  giutonin."  Other  investigators 
place  the  gliadin-glutenin  ratio  at  75  per  cent,  of  gliadin  and  25  per 
cent,  glutenin. 

Gliadin  constitutes  the  binding  material  of  the  flour  and  enables 
the  dough  in  bread  making  to  retain  th(>  carbonic  acid  gas  which  is 
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formed  by  the  fermentation  started  by  the  addition  of  yeast.  The 
yeast  is  used  in  bread  making  to  expand  the  dough  and  to  produce 
certain  changes  in  the  starch  and  proteids  of  the  flour.  The  i<lea 
is  to  get  the  dough  for  a  loaf  of  bread  in  the  oven  and  baked  before 
the  gas  has  all  escafied.  This  givirs  a  light  loaf,  i.e.,  a  loaf  in  which 
the  particles  of  dough  have  Ixjen  held  in  a  distended  fonn  long  enough 
to  be  baked  in  that  condition,  and  befori'  the  gas  had  all  escaped 
and  the  dough  had  scittltnl  again  into  a  solid  matw.  A  glutei  very 
rich  in  glutcnin  pHnluces  a  (lough  which  is  dry  and  short.  It  cUk'S 
not  rise  easily  iK'cause  it  cannot  hold  the  gases,  and  gives  after  Imking 
a  compact  mass.  A  gluten  too  rich  in  gliadin  Ix'haves  well  during 
fernuntation  because  it  is  soft  and  yielding,  but,  in  baking  the  gliailin 
dissolves  Ix-fore  the  baking  is  complete,  thus  allowing  the  gaseous 
pnxlucts  to  esca|K-  and  the  dough  to  spread  itself  and  collapse. 

(^tnlili/  in  Wheat. — It  is  impossible  to  ascertain  the  amount 
of  gluten  in  a  sample  of  wheat  other  than  by  analysis,  but  wheats 
jM).s.sessing  the  gluten  of  superior  qualities  giv<'  outwanl  indication 
of  the  fact.  The  Ix-st  indication  is  hardness  or  flintine.>js.  It  is 
due  to  the  c(,nditions  surrounding  growth.  When  grown  in  a  humid 
climate  where  the  rainfall  is  abundant,  or  under  irrigation,  the  wheat 
is  generally  soft  and  light  colounnl,  or  starchy,  and  the  protein  content 
low.  When  grown  on  com|)arativeIy  light,  fertile,  j)rairie  soil  in  a 
short,  forcing  season,  in  a  country  with  a  comparatively  light  rainfall, 
the  tendency  is  to  produce  a  hard,  glutinous  wheat.  These  are  tlie 
conditions  under  which  our  wheats  are  raisetl  and  besides  this  we  have 
the  additional  advantage  that  we  are  farther  north.  It  is  a  well- 
known  fact  that  the  farther  north  a  grain  can  be  grown  the  more 
jx'rfect  is  its  development. 

With  a  .short  knife  <Hit  a  number  of  kernels  of  wheat  in  two 
cro.s,swise.  Note  the  differences.  Where  the  outside  of  the  kernel 
has  a  hard  and  flinty  appearance  and  is  of  a  dark,  amber  colour, 
the  cross  section  will  show  a  clear,  amber,  semi-transparent  colour, 
as  against  a  white  starchy,  opatiue  appearance  when  the  kernel 
is  soft  and  whitish. 

The  cau.se  of  the  semi-transparent  amber  colour  is  said  to  Ik- 
due  to  the  fact  that  the  starch  grains  within  the  cells  an>  embedded 
in  a  dense  matrix  of  proteid  material,  as  the  albumenoid  or  gluten 
constituf'nts  are  calletl.  In  tlu;  softer  kernels  the  cells  are  not  com- 
pletely filled  with  reserve  material,  but  very  minute  air  spaces  exist 
between  the  starch  grains  within  the  cells. 

Pastry  Flour. — The  .soft  wheats,  while  not  so  suitable  a.s  the  hard 
ones  for  the  manufacture  of  strong  bakers  flour,  are  admirably  adapted 
for  pastry  flour.  As  they  freiiuently  give  heavier  yields  than  the 
hard  wheats  they  are  ([uiti  profitable  to  grow.  Pastry  is  not  required 
to  rise-  in  the  same  way  as  bread,  hence  it  is  not  necessary  to  have 
in  a  suitable  flour  for  this  purpose  as  high  a  percentage  of  gluten. 
Soda  or  baking  jwwder  does  in  pastry  cooking  what  the  yeast  does 
for  bread,  only  there  is  no  fermentation.  Baking  powder  could  be 
used  for  breatl  making  but  we  would  not  then  have  a  leavened  loaf 
and  the  tenacity  of  the  doUgh  would  i)revent  the  action  of  the  chemicals 
in  the  powder. 
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Durum  F/our.— With  the  increase  in  the  area  (levote<l  to  the 
growth  of  durum  or  macaroni  wheats,  particularly  in  the  semi-arid 
portions  of  the  Uniteil  States,  considerable  flour  from  these  wheats 
has  came  on  the  market.  The  wheat  is  very  hard  and  requires 
specially  constructed  machinery  for  handling  it.  The  flour  is  of 
good  quality  and  strong  in  gluten.  It  is  perhaps  a  trifle  sweeter  than 
common  flour  ancl  some  people  prefer  it.  It  makes  a  nice,  rich 
brown  crust  and  seems  to  hold  the  moisture  for  a  greater  length  of 
time  in  the  loaf  than  the  other  flour.  A  share  of  the  flour  is  being 
used  for  the  manufacture  of  macaroni  for  which  it  is  particularly 
adapt  (>d. 

Whde  Wheat  F/owr.— Then-  is  perhaps  no  other  article  of  food 
which  furnishes  in  a  moio  appropriate  form  the  essential  elements 
necessary  for  the  nourishment  of  man's  body.  In  the  manufactun- 
of  fine  white  flour  a  large  percentage  of  the  gluten  is  taken  out  on 
account  of  its  colour,  but  it  is  a  very  nutritious  portion  and  many 
people  prefer  flour  with  it  in.  While  coarse  flakes  of  bran  are  to 
he  genei-aliy  avoide<l,  yet  finely  ground  particles  arc  readily  acted 
upon  by  the  digestive  fluids  of  the  stomach.  Whole  wheat  flour 
is  really  preferable  for  pie  crust,  plain  cakes,  gridalc  cakes,  toast, 
puddings  and  gems.  The  nitrogen  in  the  gluten  is  the  gn-at  element 
used  in  the  Ixxly  for  the  repair  and  building  up  of  the  muscular 
tissues,  and  with  the  mineral  matters  for  the  nourishment  and  sus- 
tenance of  the  nervous  system.  Where  there  are  growing  children, 
anspmic  jiersons  or  tho.se  leading  se«lentary  lives  whole  wheat  flour 
should  be  use<l. 

Yellow  berry. — Sometimes  amongst  hard  wheat  then-  are  found 
kernels  having  a  yellowish,  white  s|K)t  on  them.  Thes<'  kernels 
ai-e  found  in  wheat  grown  on  a  variety  of  soils.  They  are  common 
on  land  cleared  from  bnish  and  small  tiinlx-r.  OjH'n  prairie  land 
is  generally  free  from  them.  It  was  at  one  time  thought  to  1k'  due 
to  some  jxTuliarity  in  the  brush  land,  because  the  affected  grain 
when  sown  the  following  year  on  the  ojK'n  prairie  produces  all  hard 
grain.  Some  seasons  swm  to  be  conducive  to  tlie  production  of 
these  soft  sjiots  in  the  kernels,  a.-*  it  ha-s  IxM-n  foiuid  in  grain  grown 
on  the  open  prairie.  Much  of  the  winter  wheat  grown  in  Kan.^as 
contains  yellow  Ix-rries  and  it  is  common  in  other  States.  No  definite 
solution  has  b<H'n  offeretl  as  yet  as  to  the  cause  of  this  s|K)tting  of  the 
grain,  but  it  would  api)ear  to  ]w  due  in  some  tneasure  to  the  peculiar- 
ities the  ripening  ix'rio<l,  or  else  to  a  lack  of  a  sufficient  siippiy  of 
prot>  id-forming  material  just  at  the  time  the  berry  is  forming.  It 
is  found  more  abundantly  on  land  that  is  Ix-ginning  to  run  out,  i.e.. 
has  lost  that  suiwrabundant  .supply  of  nitnigen  iK'culiar  to  all  fertile 
prairie  soils. 

4.— JriXJINC  WHEAT. 


In  judging  wheal  lung  i-xjH'rience  has  taught  the  miller  what 
to  look  for  when  cxaniiiiing  tiie  grain;  accordingly  the  following 
score  card  has  tx-en  arranged  for  judging  wheat  entirely  from  the 
millers'  siandixiint : 
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Score  Card  for  Commercial  Wheat. 


MiUiM  value  as  indicated  by  hardness  and  texture. 
(Hard  translucent  grains  indicate  a  high  per  cent,  of 
gluten  and  a  r-^-'-ity  for  producing  a  large  quantity  of 
strong  paten'  jur  suitable  for  bread  making. 
Opaque  grain  i  soft,  starchy  appearance  indicate 
a  deficiency  in  ^.uten.  Such  wheato  produce  a  flour 
more  suitable  for  biscuits  or  pastry.) 


2.  Weight  per  bushel 

3.  Soundness  (freedom  from  damage  by  rust,  frost,  etc) . 

4.  Colour  (uniformly  bright  and  clear,  not  weathered) 

6.  Uniformity  of  sixe  of  grain  and  of  plumpness 

6.  Freedom  from  weed  seeds,  smut  and  other  impurities. 


Possible. 


30 
25 
15 
10 
10 
10 


Student's 
score. 


Explanations  of  Score  Card. 


•       1.  Milling  wi/tw.— Hardness  and   texture  art   closely  related 
and  have  been  explained  under  Quality  in  Wheat. 

2.  TTe^A^.— The  old  statement  that  a  good  wheat  never  has 
a  low  weight  per  bushel,  and  a  poor  wheat  is  never  of  a  high  weight 
IS  generally  true.  The  weight  per  bushel  U  a  pretty  accurate  gmde' 
other  thuigs  being  satisfactory.  Wheat  that  weighs  from  62  to 
66  lbs.  per  bushel,  as  it  does  frequently,  must  be  good  wheat  It 
means  that  the  berries  are  all  well  filled  with  good  solid  material. 

3.  Soundness.— Unsound  grain  is  useless  for  the  production  of 
high  grade  flour,  and  must  be,  eUminated.  Sprouted,  bin-burned 
damp  or  mjured  gram  is  not  wanted  in  a  good  miUing  wheat  and 
must  be  separated  out,  or  it  will  produce  only  a  low  grade  flour 
Kust  reduces  the  weight  of  the  grain  and  darkens  the  end  of  the  berry' 
Must  also  spoils  it.  Frost  reduces  the  v.uue  of  wheat  very  rapidly 
and  renders  it  unfit  for  the  production  of  a  first  class  article.  Besidra 
the  action  of  frost  on  the  wheat  before  it  is  quite  ripe,  another 
action  has  been  noticed  of  recent  years.  This  is  where  an  early 
fall  of  snow  has  taken  place.  It  has  lain  long  enough  on  the  grain 
in  the  stook  as  it  was  melting  to  soften  some  of  the  kernels  on  the 
outside  of  the  sheaves.  When  this  grain  is  thnshed  it  will  be  found 
that  It  has  the  appearance  of  having  been  frozen.  It  may  have  been 
frozen,  but  it  is  doubtful.  The  appearance  is  produced  by  a  wrinkling 
of  the  bran  due  to  having  been  wet.  It  has  affected  the  bran  coating 
only  and  haa  not  perceptibly  injured  the  grain  for  milling  purpos^ 
This  action  has  been  termed  a  "riffle"  in  the  bran.  It  has  so  much 
the  appearance  of  having  been  touched  with  frost  that  it  is  graded 
that  way  and  many  a  good  car  of  wheat  of  superior  miUing  quality 
has  been  lowered  a  few  grades  because  of  an  undue  proportion  of 
these  "rifflod    kernels. 

4.  Co/(,(/r.— The  colour  of  wheat  has  a  wide  range.    Red  wheats 
seem  to  have  the  preference,  as  they  seem  to  indicate  more  clearly 
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the  desirable  qualities.  The  white  wheats,  though  often  quite 
hard,  generally  indicate  softness.  The  so-called  red  wheats  are 
more  properly  called  amber.  This  colour  should  be  bright  and  not 
weathered  or  bleached  in  any  way.  The  presence  of  "  yellow  berries  " 
will  lower  the  grade  of  an  otherwise  good  sample.  Many  goo<l  farmers 
cut  wheat  a  little  on  the  green  side,  i.e.,  just  before  it  has  quite  reached 
the  stage  at  which  it  would  generally  be  cut,  on  purpose  to  improve 
the  colour  of  the  sample.  Sweating  in  the  stack  is  also  said  to  improve 
the  colour. 

5.  Uniformity  of  the  Size  of  Grain. — Where  the  grain  has  to 
pass  over  a  number  of  sets  of  rolls  uniformity  in  the  size  of  the  grain 
is  an  important  thing,  as  then  the  work  will  be  evenly  done  and  the 
best  results  obtained.  The  millers  prefer  a  medium-sized  berry, 
plump  and  uniform,  to  very  large  ones  or  a  mixture  of  large  and 
small. 

6.  Freedom  from  Weed  Seeds,  Smvt,  etc. — These  impurities  will 
not  make  flour  and  must  be  removed  from  the  wheat;  hence  not 
wanted.  The  biggest  loss  farmers  are  sustaining  to-day  io  occi-jioned 
by  the  amount  of  ^''eed  seeds  and  other  dirt  in  their  grairi.  Smut 
is  also  prohibitive,  jnd  smutty  grain  must  go  to  the  cleaning  elevator 
to  be  scoured  and  cleaned  before  it  is  fit  for  use. 


Section  II.— OATS. 


1.— CLASSIFICATION  AND  VARIKTIES. 

Next  to  wheat,  the  most  important  crop  grown  in  the  province 
18  oats.  It  grows  to  such  perfection  that  it  is  doubtful  if  there  is. 
another  province  in  the  Dominion  where  an  average  yield  of  37.7 
bushels  per  acre  for  a  period  of  nine  years  has  been  obtained.  This 
is  machine  measure,  and  as  the  oats  weigh  from  40  to  48  lbs.  per 
bushel,  the  actual  average  yield  by  weight  for  the  province  is  nearer 


Oat  Head  representing  the  spreading  type. 

45  bushels  than  that  given  above.  .At  tlie  la-st  Pn>vi?icia]  Seed 
Fair  the  first  prize  grain  weightnl  48  Iks.  to  the  bushel  and  there  was 
not  a  sample  on  exhibition  that  weighed  iiiidcr  40  lbs.  Rweiitly 
before  the  Royal  Grain  Conimission  the  chief  grain  inspector  at 
Calgarj-  matle  the  statement  under  oath  that  S5  ix-r  cent,  of  the 
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Alberta  oftts  he  had  paded  would  weigh  over  43  Ibi.  to  the  bushel. 
These  figures  prove  that  Alberta  oats  are  of  exceptional  quality  and 
a  request  has  been  made  for  a  special  grade  for  Alberta  oats  weiahina 
not  less  than  42  lbs.  to  the  bushel. 

The  origin  of  the  oat  is  doubtful.  It  is  thought  to  be  a  native 
of  Northern  Europe  or  Asia  and  derived  from  a  species  of  Tartarian 
oat  now  unknown.  As  a  plant  food  it  is  less  used  than  formerly 
but  it  is  still  largely  used  as  a  brealcfast  cereal.  It  fonus  the  sUndard 
food  for  stock,  particularly  horses. 


Oat  Head  representing  the  side  tjrpe. 

Oats  do  well  upon  a  great  variety  of  soils,  and  thrive  best  in 
temperate  climates.  They  are  very  hardy  and  can  be  sown  quite 
early  in  the  spring.  In  a  diy  climate,  unless  thero  is  considerable 
moisture  in  the  soil,  the  grain  is  liable  to  grow  thin  with  a  thi  k 
husk.  The  awns  are  also  inclined  to  grow  longer.  When  long  awns 
bepn  to  develop  on  a  cultivated  variety  of  oatc,  as  a  general  rule, 
it  may  be  taken  as  a  sign  that  it  is  running  out. 

The  general  characteristics  of  the  oat  family  may  be  given  as 
follows:  The  heads  or  ear  '  nn  in  a  panicle,  the  branches  of  which 
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spread  out  widely  in  some  varieties,  forming  the  loose  or  open  head, 
while  in  others  they  are  more  or  less  closely  pressed  to  one  side  of 
the  main  axis  of  stem,  forming  the  flat  or  side  oats.  The  branches 
arise  from  alternate  sides  of  the  rachia.  Oats  differ  from  wheat  in 
that  the  grain  is  attached  to  the  branches  by  a  flexiUe  pedicel  or 
stem  Each  panicle  contains  about  76  upikelets  and  each  spikelet 
has  two  or  more  flowers,  the  lower  ones  developing  into  the  longer 
grain.  The  outer  glume«  are  large,membraneous,  pointed,  completely 
enclosing  the  rest  of  the  spikelet,  and  are  always  of  a  pale  yellow 
or  straw  colour.  The  flowering  glumes  are  thick  and  frequently 
liave  a  bent  and  twistctl  awn  which  is  absent  in  the  finer  varieties. 
The  colour  may  be  white,  yellow,  dun,  brown,  or  black.  The  culms 
or  stalks  are  larger  in  (lianutcr  and  slightly  softer  than  those  of 
wheat. 


Cram 


£ti:p(  lyC'an-' 


AHumU_ 
Gtumi 


Smplj/aiumt 


SltriUFlOKcr 


PaUI- 


STRt'cTUHF  OF  THE  Oat  Spikelet,  Hliowing  :   A — Flower  in 
bloom;  B — a  single  spikelet;   C— Spikelet  dissectiBil. 

Clasnificalion. — The  following  grouping  of  the  various  varieties 
of  oats  shows  their  relation  to  one  another: 


ORDER  GRAMI.NEAE,  GENUS  AVENA. 

Species : — 

1.  Avena  jalva  (Wild  oat),  slender  stems,  large  open  spreading 

panicle,  spikelets  generally  three  flowered,  the  flowering 
glume  having  a  strong,  bent  twisted  awn.  The  rachilla 
and  base  of  the  flowering  glume  are  covered  with  long 
brownish  hairs,  a  too  common  weed,  though  used  in  some 
places  for  fodder  purposes. 

2.  Avena  strigosa  (Bristle  pointed  oat),  often  confused  with  the 

wild  oat,  but  it  has  one-sided  panicles  and  fewer  branches. 
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,  The  nMihilla  and  base  of  the  flowering  glume  are  smooth-  - 

was  formeriy  cultivated  but  now  abandoned  for  superior 
varieties. 

3.  Avena  brevu  (Short  oat),  a  species  with  a  thin  graiw  like 

stem  and  bulky  crop  of  leaves.  Sometimes  grown  for 
fodder  purposes  at  high  altitudes  where  other  oats  fall. 

4.  Avena  sterUis  (Animated  oats).    So  calle<l  lecause  the  awn 

is  like  that  of  the  wild  oat  an<l  twists  when  moistened. 
Grown  in  gardens  as  a  curiosity  and  often  confounded  with 
wild  oats. 

5.  Avena    aaiiva    (Common    cultivated    oat),    open    spreading 

panicles. 

6.  Avena  orierUalis  (Tartarian  oat),  with  contracted  one-sideil 

panicles,  sometimes  called  "side  oats,"  or  "branch  oats." 

7.  Avena  nwin. — ^AhuUesa  type  found  in  both  the  foregoing  groups. 

Oats  may  also  be  divided  acoonling  to  the  colour  of  the  hull 
into  white,  gray,  red  and  black  oats. 

Varieties. — Among  the  cultivated  varieties  of  oats  there  is  a 
considerable  diversity  in — 

1.  The  length  of  straw; 

2.  The  period  of  ripening; 

3.  The  colour  and  thickness  of  the  husk  or  flowering  glume; 

4.  The  form  of  the  grain; 

5.  The  tendency  to  shed  when  ripe. 

Varieties  of  oats  commonly  grown  in  Alberta: 

Long  Type. — Banner,  Dodd  White,  Swedish  Milling; 
Short  Type. — Tartar  King,  Storm  King; 
Medium  Type. — Waverly,  Sensation. 


RE8ULT8  OF  VARIETY  TESTS  AT  BRANDON  AND  INDIAN  HEAD  FARMH. 

leOS.— Oats. 


Tisr" 


■■UNDON 


Golden  Qiant 

Improved  American 

flofdflnder 

Golden  Beauty 

Golden  Fleece 

Banner 

Bavarian 

Abundance 

Pioneer 

Sibwian 

Improved  American. 
Buckbee'i  lllinoia.. . 

Golden  Giant 

Abundance 

Siberian 

Banner 

Wide  Awake 

Daniah  laland 

Goldflnder 

Twentieth  Century.. 

Daniah  laland 

Banner 

Goldflnder 

Joanette 

White  Giant 

Golden  Giant 

Improved  American. 

Lincoln 

Columbua 

Kendall  Black 


Oiyi 
matu 
ring 


136 
123 
133 
123 
133 
123 
123 
120 
117 
134 


VIeid 

per  acre. 

Bua.     Lb*. 


134 
133 
139 
12S 
122 
121 
121 
120 
118 


10 
04 
12 
14 
10 
12 
26 
06 
20 
28 


TS: 


INDIAN  HEAD 


rinf. 


Goldflnder 

Pioneer 

rtiberian 

Joanette 

Golden  TarUrian. . 
Twentieth  Century. 

Columbua 

Golden  Beauty 

American  Triumph. 
TarUrKing 


1906. 


108 

110 

20 

110 

99 

24 

114 

99 

14 

109 

96 

06 

110 

99 

24 

110 

114 

04 

no 

97 

23 

no 

105 

10 

113 

97 

02 

111 

102 

32 

Banner 

Goldflnder 

Golden  Beauty 

Twentieth  Century. . 

Golden  Giant 

Irish  Victor 

Daniah  laland 

Columbua 

Bavarian 

Holatein  ProUfle. . . . 


1907. 


109 

130 

107 

128 

28 

111 

127 

32 

111 

127 

02 

111 

126 

26 

111 

126 

06 

108 

12fi 

109 

122 

02 

110 

122 

02 

111 

122 

02 

Sensation 

Columbua 

Swedish  Select 

Daniah  Island 

Banner 

Improved  Ligowo. . . . 

Golden  Beauty 

Irish  Victor 

Bavarian 

Improved  American. . 


z 


133 
124 
130 
134 
122 
116 
131 
133 
119 
119 


116 
119 
116 
117 
131 
117 
114 
118 
116 
118 


134 
134 
129 
123 
127 
134 
134 
130 
127 
133 


Bua.  Um. 


117   33 
113   33 


111 
111 
111 
110 


127 
127 
127 
123 
122 
122 
121 
119 
117 
117 


26 
26 
06 
20 


110  20 
110  30 
110 
110 


128 

28 

119 

14 

114 

04 

103 

18 

113 

12 

112 

12 

103 

32 

111 

26 

134 

04 

111 

06 

32 
22 
22 
08 
32 
02 
06 
14 
22 
02 


2.-GERB1INATI0N  AND  STRUCTURE. 

Soak  a  few  kernels  in  the  same  way  as  was  done  with  wheat. 
Examine;  note  that  the  flowering  glume  and  palet  is  not  firmly 
attached  to  the  kernel  but  are  free  from  it  though  closely  surrounded 
by  it.  On  germmation  the  plumule  behaves  in  the  same  way  as  in 
barley-growing  under  the  flowering  glumes,  or  the  hull  or  husk, 
as  they  are  popularly  called,  and  emerging  at  the  opposite  end  to 
that  at  which  the  roots  appear.  The  number  of  roots  springing 
from  the  embryo  is  three. 

The  accompanying  illustrations  show  the  structure  of  an  oat 
grain  of  the  thick  short  and  long  slender  types. 


3— MILLING  QUALITIES. 

The  following  notes  are  for  milling  oats  rather  thtui  for  those 
intended  for  feed.  A  good  deal  of  what  is  said,  however,  is  equally 
applicable  to  feed  oats,  for  must,  weed  seeds,  uid  unsound  grain, 
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•11  render  the  grain  leie  vahuUe  for  feed.  Furoeri  make  ft  great 
mistake  in  not  cleaning  the  oata  they  feed  their  home,  aa  In  tiUs 
way  weed  seeda  are  spread  over  the  farm.  In  this  connection  atten- 
tion may  be  called  to  the  practice  of  allowing  the  winter  travel  to 
make  short  cuts  across  the  land.  This,  while  an  accommodatUm 
to  the  public,  is  a  very  sure  way  of  introducing  foul  weed  seeds, 
The  droppingi  of  horses  contain  many  undeatroyed  weed  seeds, 
and  others  are  shaken  off  nuuiy  a  conveyance  as  it  passes  over  the 
land. 

In  the  manufacture  of  oatmeal  the  grain  is  thorou^y  dried 
in  kilns,  the  ends  of  the  grains  are  clipped  off,  and  thev  are  passed 
through  a  machine  which  takes  off  the  hull.  The  hulled  grain  is 
then  ready  for  the  rolls  and  final  manufacture  into  oatmeal. 


AmieftCWU 
AUummtLaytr 


I 


Structurb  of  the  Oat  Grain.  The  figures  A  and  B 
reprnent  the  short,  thick  and  the  long  slender  types,  cut  through 
at  the  crease.     The  two  lower  mctions  show  croM  MCtione. 

This  brief  description  serves  to  bring  out  a  few  essentials  that 
a  good  milling  oat  must  possess. 

Ripeness. — Oata  cannot  be  too  ripe  for  the  miller.  This  means 
full  development  of  the  starch  cells  and  a  high  quality  of  meal.  Con- 
sequently while  the  grain  should  be  allowed  to  get  as  ripe  as  possible, 
yet  it  should  be  cut  before  there  is  danger  m)m  shelling.  If  cut 
too  green  the  porridge  will  be  pasty. 

Freedom  from  Broken  Grain. — Carelessness  in  threshing  causes 
a  considerable  loss.  Broken  grains  reduce  the  uniformity  of  the 
flake  in  the  meal,  consequently  they  are  not  wanted.  Care  should 
be  taken  to  set  the  concave  of  the  separator  so  as  to  reduce  to  a 
minimum,  consistent  with  other  things,  the  number  of  broken  and 
hulled  grains. 


ao 

Plumjmeu.—Thk  in  o(  the  fint  (wential  whether  the  o«t  be  of 
the  short  thick  kind  ur  of  the  longer  vkriety.  The  percentace  of 
hull  to  kernel  ia  ten  in  the  plump  grains. 

Purity.— For  milling  purpneen  the  grmin  mutt  be  pure,  ».«., 
there  shouki  be  nothing  but  o»t«.  It  should  be  free  from  other 
grmin,  weed  seeds,  etc.  Then  the  oats  should  all  be  of  the  same 
type,  i.e.,  either  short  or  teng,  but  no  mixture  of  the  two  types. 
This  is  neeeasanr,  otherwise  when  passing  through  the  elip^ng 
machine  there  will  be  undue  waste.  When  the  niachme  is  set  to  clip 
short  oats  too  much  will  lie  cut  off  the  long  onrs;  or  if  the  machine 
it  set  to  clip  the  lotjg  oat«  the  short  fellows  run  through  unolippe<l. 
The  result  w  that  the  hull  is  not  remove*!  in  the  huUer  and  passes 
into  the  oatmeal,  where  it  is  a  decid-xl  objection. 

Sot4ndncM.— Decayed  and  unsound  kernels  are  an  objection, 
because  they  spoil  the  quality  of  the  resultant  meal.  Froien  oats 
are  also  unfit  for  milling,  because  the  genu  turns  black.  Hust  cbuses 
the  grain  to  shrivel  and  discolours  the  end,  8|ioiling  the  colour  of 
the  oatmeal. 

A/M#rtn«M.— Must  spoils  the  grain  for  milling  purposes.  This 
is  :.i>(  jst  equally  true  for  feeding  purposes. 

4.-JUDGINQ  OATS. 

The  following  score  card  has  been  devised  for  judging  oats 
for  milling  purposes,  and  though  not  quite  suitable  for  judging  feed 
oats  will  answer  fairly  well. 

Score  Card  roR  Commercial  Oats. 


1 .  Weight   |)er  V>iuht>l 

2.  Hoiindnem:  Froc  from  ilaniaup  by  niit,  frogt.  He 
'.i.  Hullii  thin  and  light  in  pnifiortion  to  kernel  . 

4.  Colour:  uniformly  light,  not  weathered 

.■>.  I'nifonnity  in  siie  of  grain  

tJ.  Freedom  from  smut  and  miat 

7.  Freedom  from  weed  aev^U  and  other  grains 


Student's 
•core 


Explanation  of  Score  Card. 

1.  Weight  per  Bu.sAc/.— Alberta  is  noted  for  the  quality  of  her 
oats  and  is  prepared  to  fill  a  grade  calling  for  a  weight  of  42  lbs. 
per  bushei.  The  official  weight  is  only  38  lbs.  per  bushel,  while 
many  samples  will  weigh  48  Ibe.  Weight  is  essential  as  it  reduces 
the  percealage  of  hull.  There  is  a  great  fiifference  in  varieties, 
some  having  long  awns  and  others  coarse  hulls,  which  do  not  allow 
the  grain  to  pack  together  well.  In  oats  of  a  similar  character  the 
weight  forms  a  fair  basis  of  judging.  Cut  one  point  for  every  pound 
the  grain  is  under  42  lbs.  to  the  bushel. 


31 

2.  .SoundwM.—Sproutwl.di-cayiHl.froitt'n,  broken  or  muted  Kniiw 
are  of  nu  um-  fur  iiiilling  purptMea,  uid  if  preiH'tit  only  »\*n\  the 
oatmeal. 

3.  Hulln  thin  and  fight  in  proportion  to  Kernel. -If  through 
\Mut  noil,  unfavourable  criiuatic  conditioim,  or  attacks  of  itiMt^t*, 
the  full  development  of  stareb  Ick*  not  take  place  the  |N>n-entage 
of  hull  will  be  very  hish  in  pMjxirtion  lo  the  amoimt  of  the  kernel. 
The  percentage  of  hull  varies  all  the  vmy  from  2A  to  3A  |>er  cent. 
A  fair  average  milling  oat  will  have  about  30  per  cent,  hull,  vhile 
superior  milling  oats  will  drop  below  this.  As  the  hull  is  all  wt  dr 
(except  as  the  miller  can  successfully  grind  into  oat  chop)  its  thick- 
ness or  thinness  is  an  im|M>rtant  item.  Millers  prefer  the  long  tv{x> 
of  oats,  because  they  make  s  better  sha|H'  of  flake  in  the  meal,  - 
longer  and  not  so  broad.  Then,  too,  the  long  tyfie  of  oat  has  usually 
a  thinner  hull.  It  is  easily  seen  that  there  is  more  waste  in  the  oat 
with  a  thick  than  a  thin  hull,  as  there  is  a  lest  proportion  of  kernel 
to  the  total  weight. 

4.  Colour. — While  only  of  minor  importance  to  the  feeder,  thcs** 
points  are  of  considerable  value  to  the  miller. 

5.  Uniformity  in  Size  of  (Jrain. — The  importance  of  this  has 
already  been  touchtnl  upon.  Uniformity  in  size  prevents  loss  in 
clipping  the  ends  off  the  grains.  Twin  oats  (>r  bosom  oats  arc  an 
objection. 

6.  Freedom  from  Smut  and  Runt. — Neither  are  of  any  use  in 
oatmeal.  They  spoil  the  grain  for  milling  purposes  and  are  bail 
for  feed  also. 

7.  Freedom  from  Weed  Seeds  ind  Other  Grains. — ^The  amount 
of  these  in  a  sample  of  milling  oats  represent  just  tha^  amount  of 
waste  which  must  be  cleaned  out  before  the  oats  can  be  used  for 
the  manufacture  of  oatmeal.  The  miller  'i»  very  particular  to  have 
his  oats  free  from  barley.  It  is  very  difficult  to  take  the  hulls  off 
barley,  and  in  many  cases  where  hulls  are  found  in  the  rolled  oats 
they  are  barley  hulls, — not  oat  hulls.  Another  objection  to  the 
presence  of  barley  is  that  it  makes  the  rolled  oats  pasty  and  gives 
the  porridge  a  bad  flavour  as  well. 


Section  S-BAR'     V. 


I.-CLA88IFICATION  AND  VARIETIES. 

It  J5L*^Li*^  \S!l  "^  "f*  ImpofUnt  fnb  grown  in  AlbwU. 

i»ltf  originaJ  home.  Ito  ouHivatkm  OMm  bMk  »  long  w«y, TuTvlni 
be«i  grown  III  Ancient  Egypt  (Ex.  9,  31)  ud  by  the  Qneks  mJ 
KomuM,  while  the  Chineee  dftim  to  have  grown  it  2000  B.C.  It 
hMdjo  been  fotto  '  in  the  Idee  dwellingi  in  SwitMriuid  in  depoiito 
^^'"'.^^.T'^..^****  ^'  ^*  ^  •dipted  to  ouHivation  in  both 
w»nn  »nd  cold  cUniates,  ud  perh»|»  hM  »  wider  nuge  ot  dietribu- 
twn  thu  any  oUier  cered.  It  lucoeedt  well  thioughout  the  whole 
»  ir  If."Pf^  '°°*  »^  •  oonaderable  portion  of  the  tropica. 
»  iTStJ?*!^?"  in  India  good  crone  are  obtained  at  an  elevation 
A'"P?  '•**  *~^'  ^  "•'  *'»''•  in  ChiU  and  Switaerland  it  produce* 
profitable  oron  at  an  elevation  of  6,000  feet.  Bariey  is  used  for 
making  bread,  but  ia  darker  b  coknir  than  wheat  l»«ad  and  not 
■0  nutntioua.  It  doea  not  contain  the  gluten  of  wheat  flour,  though 
It  a  nch  m  other  proteida.  It  b  uaed  for  aoupa  aa  "pot"  and  "pcmT" 
baripr  and  in  infanta'  food.  Ita  great  uae  othe»  than  aa  a  food  for 
■took  la  for  malting  purpoaea. 


Bahubt  PLomm  nr  Biooii. 


SPIKBI.BT  or  BAkLBT. 


The  deecnption  of  barley  is  as  follows:  Heads  compact,  awns 
close  and  numerous;  a  few  barren  spikeiets  at  base-  three  spikelets 
at  joint,  spikelets  smgle;  flowered,  three  at  eacli  ioint;  outer  glumes 
awl  shaped  and  6  at  each  joint,  2  for  each  seed;  flowering  dumes 
awl  shaped  and  insignificant:  flowering  glume  and  palet  adhen 
closely  to  the  seed;  flowering  ^ume  prolonged  into  a  stiff  beard 
with  barbed  edges  forming  the  awn. 

Li  two-rowed  barley  we  have  the  same  number  of  spikelets 
at  a  joint  but  the  outer  ones  are  rudimentary.    In  the  gr«en  stage 


wp  havf  MUiiMtw  hilt  no  |)Wtil.  H)  inIh  itf  twit-niwitl  Iwrk-y  »n*  nM>n> 
unifonn  ami  »\mt  |(i>nninKt«>  inorc  unifonuly.  muI  thi>n>fon<  it  \n 
»>n«>rmlly  im-fi'mii  for  iiwItinK  |>ur|NMif<.  In  WcHtrm  Ciuiwis, 
howi'vrr,  it  it.  found  that  the  two-n)W«'«l  varii-tiiti  an-  not  no  lianly 
anii  later  in  niatiirinn  than  lh<>  Hix-rowni  onifi,  •hiM  nM>r<-  liahl'i* 
to  \n<  caught  by  front. 

Cta»nfientiitn.  Harli>y  ticl<Hifpi  to  thi-  Kfnu«  Hurdium  of  the 
onlrr  Uramintat,  or  tiii'  Uratw  family.  Owing  to  long  cultivation 
there  are  many  varirtira,  and  thi'  following  t-lawifiration  givi*  Homt* 
iilea  <»f  tholr  relatlr"  to  each  other: 


ORDKH  nRAMI\K.\K,  nKNfN   HOKtlltlM. 

Specica:— 

Satinim.  -All  of  our  cultivated  barley«  arc  included  under  the 

K-neral  name  Hordium  mtii'um,  and  arc  fiu|>|KiM<<l  to  have  originatnt 
om  the  wild  sixviett  Hordium  »p(tnlaneum,  which  was  two-row««<l. 
The  cultivate<l  varietien  may  be  |K)pularly  divith-d  ai*  follown: 

1.  Hordium    vdgare    (C<»mmon    six-rowwl);    alito    called    B«'re; 

Bigg;  and  Hometitiut*  four-rowed  barley.  B«>re  in  very 
hapily  and  |)articularly  nuitable  for  northern  Europe  on 
account  of  the  rapidity  with  which  it  growB.  Not  now 
much  UMil  for  malting. 

2.  Hordium  coeHnlr  (Nakiil  barley).    The  iM-rry  in  free  from 

the  gluin<>N  as  in  wheat. 

3.  Hordium  Irifurcatum   (Btiinlleiw  Nix-rowe<l);  also  hati   berry 

fre«'  from  glumes  like  wheat;  is  Hometimes  called  Nepal 
wheat. 

4.  Hordium    hexastichm    (True    Hix-n>wed).     Mori'    conmionly 

grown  in  America  for  malting  purposes  than  the  two- 
rowed.  Western  Canadian  brewers  prefer  the  si.x-njw^l 
varieties. 

n.  Hordium  dixtichtm.-a.  {erertum--V.vw{  two-rowed).  l'|/ 
standing  varieties  as  the  (ioldthori)e,  fairly  stiff  straw  and 
not  liable  to  lo<lge. 

6.  {A^u/*in«.— Nfxlding    two-mwitl).     Ears    when    rip<> 
Ixjnd  over,  as  seen  in  Chevalier  barley. 

Another  classification  of  barley  may  be  iiiailc  as  folows: 

I  Black. 


,  liearded. 


CfHiimon 
six-rowtnl 


Hulled 


Hullcss. 


Six-rowe<l. 


>^  Beardless. 


Hulle<l 


I  White. 
Blac-k. 
White. 
Black. 


(Hulless White. 


'•True  tt-n)w'd.Beanle«l. 


Hullol. 
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Two-rowed. 


|Erect  Heafls.  Bearded. .       Hulled. 
(Nodding  hds.  Bearded HuUess. 


Varieties.— Thoee  commonly  grown  In  Alberta  are: 

Six-rowed.— Mensury,  Odessa,  Common,  Oderbrucher. 

Two-rowed. — Chevalier. 

In  most  countries  of  the  world  the  two-rowed  varieties  are 
preferred  for  malting  purposes,  but  in  Western  Canada  the  six- 
rowed  varieties  are  used  entirely.  The  reason  for  this  is  that  the 
two-rowed  varieties  are  not  so  hardy  and  consequently  will  not 
stand  as  much  frost  as  the  six-rowed.  Again  it  takes  about  ten 
days  longer  for  the  two-rowed  varieties  to  mature,  and  therefore 
they  are  more  liable  to  be  caught  with  early  frost. 

RESULTS  OF  VARIETY  TESTS  AT  BRANDON  AND  INDIAN  HEAD  FARMS. 
1905.— Barley. — Six-rowbd. 


Days 
matu 
ring 


Mansfield 

Mensury 

Odessa 

Gordon 

Jarvis. 

Harvey 

French  (.'hevalier 
Danish  Chevalier 

Mensuiy 

Yale 

Mansfield 

Gordon 

Jarvis 

Harvey 

Clifford 

Durham 

Oderbruch 

Claude 

Odessa  


Standwell. 
Swedish  Chevalier 
.larvio. 

Canadian  Thorpe 
Danish  Chevalier 


04 
92 
93 


Yield. 

per  acre. 

Bus.     Lbs. 


77 
75 
68 


24 
20 
10 


INDIAN  HEAD. 


SteUa. .  . 
Nugent. 
Claude. 


TwO-ROWED. 


97 

67 

44 

97 

6.3 

36 

94 

6.S 

16 

98 

62 

04 

98 

60 

04 

Beaver 

Invincible 

Gordon 

Standwell 

Sv  edisb  Chevalier. 


1906.— SiX-HOWED. 


Odessa. 
Claude. 
Nugent. 


91 

61 

12 

90 

60 

10 

91 

47 

44 

Two-rowed. 


93 

59 

18 

ill 

66 

22 

91 

53 

26 

y.' 

60 

30 

92 

49 

3S 

Invincible 

Standwell. 
Danish  Chevalier. 
( 'anadian  Thorpe 
Gordon 


1907. — Six-RoWEi>. 


88 

81 

12 

88 

in 

20 

87 

71 

12 

Blue  Longhead 
Mansfield 
Oderbruch 


Two-howed. 


!  97 

79 

OS 

95 

78 

3(> 

94 

72 

04 

94 

71 

42 

94 

70 

20 

jJarvis 
Standwell. 
Danish  Chevalier. 

liO^an. 

Swedish  Chevalioi . 


Days 
matu. 
ring 


108 
108 
107 


107 
110 
108 
111 
111 


101 
103 
100 


109 
108 
111 
106 
102 


105 
106 
108 


111 
111 
116 
109 
116 


Yield 

per  acre 

Bus.     Lbs. 


82 
78 
74 


61 
■59 
.W 
.56 
54 


44 
30 
08 


74 

28 

64 

28 

02 

04 

59 

28 

65 

40 

40 

12 

49 

28 

52 

24 

52 

24 

60 

48 

16 

.52 

24 

86 

02 

72 

14 

68 

26 

02 
08 
16 
12 
28 


2.-GERMINATI0N  AND  STRUCTURE. 

Soak  a  few  grains  of  barley  in  the  same  way  as  was  done  with 
wheat.  Examine.  It  will  be  found  that  the  plumule  instead  of 
conung  away  at  the  same  end  as  the  roots  grows  under  the  enclosing 
flowering  glume  and  palet  to  the  opposite  end,  where  it  emerges 
some  time  after  the  roots  have  made  their  appearance.  Note  that 
the  number  of  roots  visible  in  a  barley  grai  .  >s  five  or  six. 

The  accompanying  illu8t.ations  pl.o.v  ^h?  vrjious  stages  of 
development  in  the  growth  of  a  grai  of  barli>\-.  N  ,i .  that  the 
young  plant  has  in  it  at  a  very  early  s  .ipc  3 11  the  j.--r.=,  or  nodes  of 
the  mature  plant  and  that  the  growth  is  nerelv  a  lenrthening  out 
of  the  various  sections. 


I.  I.ongitudinal  section  of  a  Rrain  of  bariey  showing  embryo, 
(a)  the  roots;  (6)  the  plumule;  (r)  the  body  of  the  (train  or 
endosperm. 

H.  The  same  after  (termination  has  begim.  The  roots  haw 
started  at  a  and  the  plumule  at  6;  still  inside  flowering  gluiiu'. 

III.  A  later  stage  sliowing  several  roots  at  a  and  the  plumule 
outside  the  glume  at  6. 

3.— BREWING  QUALITIES. 

Aside  from  its  value  for  feed  the  great  use  to  whicli  barley  is 
put  IS  the  making  of  malt  for  beer,  porter,  ale  and  spirit.^.  To  under- 
stand what  is  requiretl  of  a  good  barley  for  malting  purposes  it  is 
necessary  to  look  into  the  process  the  grain  undergoes.  Malting 
is  really  a  forced  or  artificial  germination  and  growth  of  the  see<l. 
The  grain  is  supplied  with  sufficient  moisture  and  heat  to  cause  it 
to  swell  and  sprout.  Growth  is  allowed  to  continue  until  the  sprouts 
attain  a  length  equal  to  about  that  of  the  grain  when  further  growth 
IS  checketl  and  the  grain  dried.  The  sprouts  are  then  rubbed  off 
and  sold  for  feed  as  "malt  sprouts"  or  "malt  combs."  When  ger- 
mination starts  the  starchy  contents  of  the  kernel  are  acted  upon 
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by  a  diastase  which  converts  the  unfermentabh'  starch  into  soluble 
91'gar  and  dextrin.  The  insohible  albuminoids  are  acted  u|)on  by 
a  ferment  and  converted  into  soluble  ones.  Barley  is  more  suitable 
for  malting  purposes  than  wheat,  com  or  rye,  because  the  barley 
malt  contains  a  larger  percentage  of  certain  ferments,  classified 
under  the  general  name  of  "diastase"  than  that  made  from  other 
grains  and  which  are  useful  in  malting. 

Having  converteil  the  grain  from  in.soluble  to  soluble  forms 
it  is  possible  then  through  the  use  of  ferments  and  various  processes 
to  further  change  the  sugar  and  dextrin  into  beer,  ale  and  porter. 
The  insoluble  portion  of  the  grain  left  after  the  operations  are  over 
is  called  "brewers'  grains,"  and  is  used  extensively  for  feeding, 
especially  fattening  steers  and  milch  cows.  It  is  claimed  that  it 
is  well  adapted  for  the  latter  purpose,  as  it  contains  a  high  percentage 
of  proteid  compounds  in  a  soluble  form.  If  spirits  are  to  be  pro- 
duced from  the  malt,  distillation  is  one  of  the  processes  through 
which  the  malt  passes  in  order  to  obtain  the  spirit.  The  refuse 
after  distillation  is  called  "distillery  slop,"  and  is  used  for  fattening 
steers. 


I.  More  advanced  stuRe  of  H,  showing  h  develoi)ed  into  a  shoot. 

II.  Tlie  node  at  N  again  enlarged,  showing  how  the  spaces  between 

the  nodes  are  lengt  heni  ng  out. 


Characters  of  good  Malting  Barley. — A  high  starch  content  is 
the  fii-nt  cs.'^ential  and  the  best  samples  of  malting  barley  containing 
from  60  to  65  per  cent,  of  starch.  The  amount  of  proteids  should 
be  as  low  as  po.ssible  as  a  high  percentage  gives  turbid  worts  and 
the  keeping  (juality  of  the  resultant  beer  is  reduced.  Old  covmtry 
brewers  prefer  a  low  percentage  of  proteids — 7  to  9  per  cent., — while 
American  brewers  handle  siicces-sfully  barley  containing  as  high 
as  12  to  14  jH'r  cent. 

The  amount  of  watt^r  in  the  grain  is  of  some  importance.  The 
drier  the  grain  the  more  (juickly  and  evenly  will  it  germinate  as  a 
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rule.  The  higher  the  water  content  the  mon-  liable  is  tlu-  grain 
to  spoil  in  keeping  and  to  lose  in  germinating  capacity.  The  amount 
of  water  present  in  the  grain  depends  upon  the  stage  of  riix-ness 
reached  when  the  grain  was  iiit,  the  climate  in  which  grown,  the 
method  of  harvesting,  and  tli    subsequent  sweating  in  the  .stack. 

It  is  always  desirable  to  liave  barley  as  rijx-  as  pos.sibI(-,  for  the 
reason  that  the  full  starch  content  is  then  obtained  and  tlii'  germ 
is  fully  developetl.  The  latter  means  mon-  even  germination.  The 
power  to  germinate  quickly  and  evenly  is  a  very  iiii]K)rtant  factor 
in  producing  malt. 

The  absence  of  broken,  cracke<l,  brui.sed  and  skinncnl  grains 
is  very  essential,  as  these  will  not  germinate  and  only  tend  to  develop 
mould.  Great  care  should  be  taken  in  threshing  barley  to  have 
the  concave  of  the  threshing  machine  set  as  low  as  possible  consistent 
with  clean  threshing.  It  is  better  to  leave  a  little  awn  or  stem  on 
the  grain  than  to  set  the  machine  so  close  that  the  ends  will  Ix-  too 


A.  Yoiing  barley  plant  .sliowiiiK  tlio  first   roots,     (r)   Shows  first 

slu-atliinp  leaf;  (tl)  blaile  of  first  green  leaf. 

B.  I^ter  staffp  of  A.     it  rtmts  ;  ii  first  noilo  or  joint  of  stirn  j\ist 

l)elow  the  ({roiind. 

C.  Ijongituilinal  sertion  of  U  at  ;i  allowing  at  u  tlic  terminal  biul 

and  at  t  a  first  tiller  starting  o\it 

closely  nipped  off,  or  the  grain  broken  or  crackeil.  Much  loss  can 
be  occasionwl  by  neglecting  to  watch  this  particular  point,  as  these 
grains  will  not  germinate  owing  to  the  embryo  or  gtu-m  Ijeing  injured. 
Barley  for  malting  should  not  Ix"  fed  too  rapidly  into  a  thresher, 
but  .tteailily  and  evenly  at  a  nxwlcrat''  rate.  Attention  to  these 
points  will  greatly  improve  tht;  barley  for  m-'lting  purjKKses. 

As  the  object  of  the  brewer  is  to  protluce  as  jiale  or  clear  a  \wct 
as  possible,  the  colour  of  the  barley  is  an  important  factor.     It 
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should  be  a  pale  yellow,  or  a  pale  clean  straw  colour  and  uniform 
all  over  the  grain.  Consequently  care  must  be  taken  in  harvesting 
and  handling  the  crop  to  preserve  the  colour.  While  it  is  desirable 
to  have  the  barley  as  ripe  as  possible,  yet  as  the  crop  approaches  full 
maturity  heavy  dews  have  a  tendency  to  darken  the  colour.  Rain 
always  does  so,  consequently  great  care  should  be  taken  to  have 
the  grain  stacked  as  quickly  as  iwssible  after  it  is  cured.  If  stacked 
too  soon  the  colour  may  be  spoiled  by  over-sweating  or  heating  in 
the  stack.  Bleached  or  discoloured  grains  are  considered  a  sure 
sign  of  inferior  quality. 

Black  barleys  when  fully  matured  are  usually  quite  blue  black 
in  colour,  shading  to  various  degrees  of  blue,  j)urpk-  and  almost 
black. 


4.— JUDGING  BARLEY. 
Score  Card  for  Commercial  Barley. 


1.  Iniformity  of  oilour 

2.  Iniformity  of  texture 

;i.  rniforinity  in  size  of  grain 

4.  AVeljiht  |)cr  bushel 

5.  I-'reedoni  from  injury  by  threshing 

6.  Frepilom  from  sproutpJ,  bin-bumeil,  decay,  etc 

7.  Ab.'ionro  of  foreign  matter 


ossibit' 

Students 

score. 

20 

20 

10 

lU 

15 

15 

10 

Explanations  o*-  Score  Card. 

The  brewers'  standpoint  is  the  only  one  that  governs  in  judging 
barley,  because  it  is  the  brewing  qualities  that  determine  market 
values. 

1.  Uniformity  of  Colour.  -\s  mentioned  above  this  is  very 
essential,  as  it  indicates  so  much  as  to  the  quality  of  the  grain.  Ex- 
amine a  sample  for  colour.  Sci)arate  out  in  two  or  three  parts  the 
grains'  of  similar  colour,  or  rather  discolouring.  Let  tlie  divided 
part  having  the  greatest  numl)er  of  grains  be  acceptcni,  as  the  colour 
for  the  sample  under  examination,  and  in  scoring  tkxluct  points 
for  the  other  portions  acconiing  to  the  amount  of  tliscolouring. 

2.  Uniformity  of  Te.iture.—As  in  wheat,  there  is  great  difference 
in  the  texture  of  different  samples  of  barley.  Some  are  hard,  horny 
or  flinty,  and  others  more  mealy.  For  brewing  purposes  it  is  im- 
portant that  there  be  unifonnity  throughout  the  sample.  Grains 
with  thick  heavy  "skins"  will  not  germinate  evenly  with  those  that 
are  thin.  Neither  will  there  be  even  germination  of  those  that  are 
hard  and  flinty  in  nature  as  compared  with  those  that  are  softer 
or  more  mealy.  If  the  germination  is  not  even,  those  germinating 
last  will  not  have  reached  the  same  stage  of  development  as  those  first 
started,  and  consequently  the  action  of  the  diastase  in  converting 
the  starchy  compounds  into  sugar,  which  takes  place  during  ger- 
mination, will  not  have  been  as  fully  completed,  and  hence  a  loss 
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will  occur.  Brewers  state  that  the  two-rowed  varieties  take  about 
twelve  hours  longer  to  malt  than  the  six-rowed  ones,  hence  there  ia 
a  decided  objection  to  the  mixing  of  the  two  varietiesi. 

3.  Vnifonniiy  in  Size — TliLs  is  important  for  the  reasons  just 
given  above.  Two-rowed  barley  is  usually  short  and  plump  while 
the  six-rowed  is  long  and  narrow.  They  should  never  Ix;  mi.xed, 
therefore,  as  they  will  not  germinate  evenly. 

4.  Weight  per  Bushel. — Brewers  like  the  grain  to  weigh  well, 
other  things  being  equal.  As  a  nile  a  heavy-weight  barley  has  a  small- 
er percentage  of  hull  and  a  higher  iMTcentage  of  starch  than  a  light- 
weight one.  Other  considerations  come  in,  however,  which  might 
nmke  it  possible  for  quite  a  light-weight  l)arley  to  outsell  a  much 
heavier  one.  In  scoring  cut  one  point  for  each  pound  U'low  48  lbs. 
per  bushel. 

5.  Freedom  jrom  Injury  by  Threshing. — The  importance  of  this 
i.s  best  illustrated  by  the  numlK>r  of  points  given  in  the  scon-.  As 
mentioned  above,  split,  cracked,  or  skinned  grains  alworb  moisture 
and  do  not  malt  evenly  with  uninjured  grains.  Too  "close"  thrcsh- 
ing  clii)s  the  awns  off  too  short  anil  this  causes  similar  damage  by 
letting  the  moisture  in. 

6.  Freedom  from  Sprouted,  Bin-burned,  Decay,  e/r.— Often  ex- 
cessive moisture  causes  grains  to  sprout,  and  such  grain  is  absolutely 
useless  for  malting  purposes.  Tht;  sanu?  applies  to  grain  that  has 
been  overheatetl  in  the  bin.  The  germinating  power  has  been 
destroyetl  and  the  grain  is  useless  for  malting  purposes.  The  same 
is  true  of  decayed  grains. 

7.  Absence  of  Foreign  A/a«er.— The  only  thing  in  a  samplt-  (f 
grain  for  malting  purposes  that  is  of  any  use  is  the  barley  in  that 
sample.    All  else  is  foreign  matter  and  useless. 

It  is  found  that  semi-arid  countries  protluce  a  barley  much 
drier  in  its  nature  than  those  possessing  abundance  of  rainfall.  For 
this  reason,  other  things  being  equal,  there  is  no  rea.son  why  Alberta 
shoukl  not  grow  an  excellent  quality  of  barley,  provided  that  the 
necessary  care  is  taken  in  growing  and  harvesting  the  grain. 
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Section  IV.    GRAIN   FOR  SEED. 


In  the  prfKhiction  of  goixl  grain  there  is  no  more  imfwrtant 
factor  than  the  kind  and  quality  of  the  seed  us(h1.  ''Lilte  l)eget8 
lilvP"  is  a  law  that  relates  an  tnily  to  the  cereal  crops  as  to  the  bn'cds 
of  live  i<tock,  to  which  it  was  first  applied.  It  is  obvious,  therefore, 
that  to  grow  gmxl  milling  wheat  or  oats  we  must  sow  the  saini-. 
for  'whatscM'ver  a  man  soweth  that  shall  he  also  reap.''  The  seed 
is  important  not  only  in  thus  transmitting  the  characteristics  of  the 
tyjie  from  generation  to  generation,  but  also  in  that  it  is  the  source 
of  l\U'  and  the  supply  of  fooil  for  the  young  plant  during  the  first 
stages  of  its  life.  Thus  a  weak,  shrunken  seetl  posses-st's  less  vitality 
and  nourishment  and  gives  the  i>lant  a  poorer  start. 

1.— JUDGING  SEED  GRAIN. 

In  order  to  make  a  canful  examination  of  any  grain  it  is  always 
well  to  follow  a  systematic  i)lan  in  judging.  This  can  best  b<'  d(jne 
by  the  use  of  a  score  card.  The  following  canls  used  at  seed  fairs 
have  been  found  to  answer  very  well  for  the  leading  grains.  Full 
explanations  are  given  with  each. 

WHEAT. 

!^(()RK  Cahii  koh  Seki>  Whkat. 
I  IsHucil  by  S<mmI  Branch,  Dominion  Department  of  Agriculture.) 


(rt)  Free  from  weed  .seeJs. 

(/<)  Free  from  other  kincie  of  (tniin  and  from  useless  impuri- 
ties.        '.  ■  ■  J 

(r)   Pure  uk  ti>  variety  as  near  as  can  Ix-  determined 
(it)  Free  from  smut. 

Ur.M.irV  OK  (iUAIN. 

(«)  (irain  sound,  will  ripened,  free  from   damage  by  rust, 
•      frost,  etc.,  and  apparently  of  strong  vitality 
ih)  (irains  uniformly  plump  an<l  relatively  large  for  the 
variety,  weighing  well  per  measuretl  bushel 

lbs.  weight 

Ir)  (irain  of  goixl  milling  value,  considering  the  purpose 
for  which  it  is  intended.  Hard,  translucent  grains 
iniiicate  a  high  per  cent  of  gluten  and  a  capacity 
for  producing  a  largi-  quantity  of  strong  patent  flour 
suitable  for  bread-making.  Opaque  grains  of  a 
soft,  starchy  appearance  indicate  a  deficiency  in 
gluten.      Such  wheats  produce  a  fiuiir  more  siiitsihle 

for  biscuits  or  pastry 

ul)  Colour  uniformly  bright  and  clear,  not  weathered       . 

Total 


Possible 


20 


S 
10 
12 


i;< 


18 


student's 
score 


14 


100 
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EXPU\NATI0N8  Of  THE  S<'ORK  CaHD. 


PURITY. 

(a)  Free  from  Weed  .Seeds. — Probably  more  new  weetls  arc 
brought  into  a  district  tlirough  dirty  seeci  grain  than  in  any  other 
way.  This  point  is,  therefore,  much  more  important  in  judgini; 
for  seeil  than  in  commercial  grading.  In  grading,  a  scetl  of  wild 
oats  is  no  more  harm  than  a  piece  of  dirt  the  same  size  and  weight. 
In  judging  for  seed,  a  weed  seed  has  the  same  objection,  viz.:  it 
decreases  the  proportion  of  pure  grain  in  the  sample,  but  it  also 
has  a  far  much  greater  fault  of  bting  able  to  grow  when  sown  and 
thus  reproduce  and  spread  the  weed  of  which  it  is  the  seetl.  There- 
fore a  great  deal  of  stress  i.s  lain  on  see<l  grain  being  free  from  the 
seeils  of  noxious  weeds. 

Wild  oals  is  the  most  objectional  of  impurities  in  seed  grain. 
It  is  a  very  bad  weed,  and  the  seed  is  almost  unrem')vabl(!  from  seed 
grain.  The  presence  of  wild  oats  in  a  sample  of  seetl  grain  is,  there- 
fore, sufficient  reason  to  tlisqualify  it  at  any  seetl  fair,  or  to  prevent 
any  wise  farmer  from  using  it  for  seed  purposes.  There  are  three 
distinguishing  marks  by  which  wild  oats  may  be  identified.  Colour 
is  not  one  of  the  three.  Cultivated  oats  may  be  of  several  other 
colours,  as  already  noted  and  wild  oats  may  be  black  or  white  or 
gray. 

The  nature  of  the  awn  is  a  distinguishing  mark.  The  cultivated 
oat  may  have  an  awn,  but  it  is  small  and  straight,  or  nearly  so,  not 
twisted.  The  wild  oat  awn  is  long  and  has  a  sharp  bend  or  elbow, 
giving  it  the  general  appearance  of  a  grasshopper's  leg.  The  stouter 
half  of  the  awn  is  tightly  twisted  like  a  rope  this  when  moistened 
unwinds,  causing  the  oat  to  squirm  about  or  even  to  move  a  percept- 
ible distance. 

A  further  characteristic  of  the  wild  oat  is  its  /lainncss.  In  its 
natural  condition  it  always  has  a  considerable  amount  of  stiff  hair 
on  the  bosom  and  around  the  point  of  attachment  to  the  stem.  These 
two  characteristics,  shape  of  awn  and  Iifiiriness,  always  occur  in  the 
wild  oat  in  its  natural  state,  but  they  may  1)0  entirely  renoved  by 
threshing  or  handling. 

The  third  characi«ristic  is,  therefore,  the  final  an<l  only  sure 
test;  it  is  the  peculiar  shape  of  the  larger  end  of  the  groin.  This  is 
the  end  by  which  the  seed  was  attached  to  the  stem;  a  scar  remains. 
In  the  cultivated  oat  this  scar  is  small,  and  right  at  the  end  of  the 
grain,  so  that  the  oat  comes  to  a  point.  In  the  wild  oat  the  scar 
is  large,  with  a  horseshoe-shaped  ridge  around  it  and  is  set  partly 
on  the  end  and  partly  on  the  bosom  side  of  the  grain;  the;  whole 
giving  the  end  of  the  oat  much  the  appearance  of  a  fish's  mouth. 

The  seeds  of  the  weeds  of  the  mustard  family,  such  as  stinkweed, 
ball  mustard,  wild  mustard  hare's  ear  mustard,  tumbling  mustard 
and  false  flax,  are  very  objectionable  in  seed  grain.  They  are  not 
as  seriom  a  fault  as  wild  oats,  however,  as  it  is  posuble 
to  remove  them.  There  is  always  the  danger  of  some  of  the  seeds 
remaining  in  the  grain  even  if  well  fanned.  As  they  are  very  noxious 
weedb,  their  presence  in  seed  grain  is,  therefore,  a  serious  fault. 
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1.  Fi.iin  iif  Wil'l  Out  (Avcna  iMlUii)  (enlartjcili  iis  it  usually  occurs 

as  an  impurity  in  jtra'"-   <'"'  """  ""•'   ''^•''y  growth  being 
brokt^ii  off  (iurintf  tlw  process  of  tliresliior 

2.  form  of  Wild  Oat  i«'nlarf{«<l)  as  it  occurs  in  m»<4W«>. 
i.  Form  of  Wild  Oat  (natural  size). 

4  s4f\  5.  K..1H1B  of  Cultivatoil  Uat  (Avcna  saliva)  (enlnr/ed). 
6.  KoCM  of  tin-  1  idtivated  oat  (Natural  size). 

A.  |'<jint  of  atta<'lmii'nt  ol ■■■t».«ni  "  oat.   This  characteristic 
in  the  Wild  Oat  is  s<4'loin  present  in  the  "  liosom"  grain. 

B.  Not*-  »Ik-  peei«*n'  siwker  mouth,  or  lior9e8lioe-sliai)edJpiiil. 

The  seeds  of  the  cockle  an<^.  i^eat  rag  weed,  or  other  sef*J!«  hard 
to  remove  shouH  be  considennl  n  dis<^ualifiLation  for  seed  j^rairi. 
Wild  buckwheat  ir  ♦V  nia"?!  mmnimi  iii^mrity  in  Alberta  seed  graui. 
While  it  is  not  generally  considered  a  \mA  weed,  it  is  becoming  a 
great  nuisance.  The  sf'«-d  is  hard  to  reniovf .  and  is,  therefore,  when 
present  in  quantity,  a  seriow  fault.  It  is  a  «dc  rule  to  go  on,  that 
any  foreign  seed  in  se«l  grain  ie  a  most  undesiraf^le  impurity. 
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(h)  Free  from  other  kindx  of  fVrain.  -Wlu-at  u  uxtil  U)  make 
flour;  oats  and  barley  arc  entirely  unsuited  for  that  puqioHe.  Their 
prewnce,  therefore,  is  a  dead  loss  in  a  sample  of  wheat  for  milling 
purposes.  They  are  even  more  unclesirable  in  8ee<l  grain  because 
by  sowing  them  we  are  |MTpetuating  and  increasing  an  objectionable 
mixture.  They  are  extremely  diffieult  to  remove,  and  this  fact 
inerea  >«  their  undesirability. 

U )  Pure  an  to  Variety.  -X»  discusHed  in  the  chapter  under  variety, 
there  are  certain  varieties  of  wheat  eminently  suited  to  certain  pur- 
poses. The  desirability  of  having  thew  b-st  varieties  pure  is  (|uite 
evident.  For  instance  a  mixtun-  of  Alberta  Red  and  white  winter 
wheat  is  valuable  for  neither  bread  making  nor  bistruit  making. 
Experience  and  experiments  have  shown  that  there  is  a  great  <leal 
of  difference  in  the  utility  of  differi'n;  vaiU'ti.'s  as  regards  protluctive- 
ness,  earliness,  hardiness,  etc.  When  we  choose  a  goo«l  variety  it 
is  very  important  that  it  Ix"  fnt-  from  an  admixture  of  these  less 
useful  varieties.  It  is  impossible  to  separate  a  mixture  of  different 
varieties;  this  fact  greatly  adds  to  its  undesirability  for  seed  pur- 
poses. It  is  often  impossible  to  distinguish  one  variety  from  another 
in  a  threshed  sample  of  grain,  but  in  as  far  as  it  is  possible  to  deter- 
mine wheat  containing  a  mixture  of  varieties  should  Ix"  discriminated 
against  for  seed  purposes. 

(d)  Free  from  Smut.—Stinkimj  sniul  in  wheat  is  a  most  prolific 
cause  of  loss  to  the  Alberta  fanner.  It  is  one  of  the  most  serious 
objections  in  milling  wheat  and  is  much  more  objectionable  in  seed 
wheat.  Through  the  .seed  is  the  only  jjossible  way  for  smut  to  con- 
tinue from  year  to  year.  Conse(iuently  if  it  weru  |)ossible  to  .sow 
nothing  but  smut-free  seed,  there  would  be  no  more  smut.  On 
account  of  the  small  size  of  the  smut  spore,  the  disease  may  be  caused 
by  an  amount  of  smut  on  the  8ee<l  that  would  not  Ik-  considered 
as  an  objection  in  milling  wheat.  The  appearance  of  the  smut  ball, 
and  of  smut-tagged  wheat,  is  well  known  and  need  not  Ix'  descriUMJ. 
The  surest  way  to  distiiigiiisli  in  a  .sam|)lc  that  has  very  little  smut  in  it 
is  hv  the  sDiell. 


Lioose  smiU  in  wheat  is  not 
rarely  seen  in  seed  grain. 


very  (•iiiimuin.   and   evidence   of   it 


QUALITY  OF  GR.\1N. 

(n)  drain  souwt  nvll  ripened. — (iood  seed  wheat  should  be 
undamaged  by  frast,  by  exjKJsure  to  rain,  by  lodging,  hy  imisl  or 
mould,  or  by  other  natural  causes.  A  frost  that  coiiie.s  after  the 
wheat  is  ripe  and  riffles  the  bran  is  not  n(>arly  as  objectionable  as  an 
earlier  one  that  discoloui-s  the  whole  grain  or  cau.ses  it  to  shrink. 
(Jood  seetl  grain  should  Ix-  mature.  When  cut  gieeii  it  has  not  the 
.strength  or  vitality  of  well  ripenetl  wheat. 

(b)  Grains  unijorndy  piunip.  — P]unipnes.s  is  usually  aicumpaiiied 
l>y  vigour,  strength  and  pnxJuctiveness ;  it  is  the  principal  indication 
in  threshe<l  grain  of  these  (jualities.  Plumpness  and  uniformity  are 
re(iuisites  in  the  highest  grades  of  milling  wheats,  and  are,  therefore, 
desired  in  .seed  grain  to  be  u.sed  in  producing  milling  wheat.    A 
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large  plump  swhI  of  wheat  givps  the  young  plant  mon-  strength  to 
■tart  it«  growth  and  more  nouriuhincnt  to  carry  it  along  until  It 
can  nourish  itaelf  from  the  Boil.  In  judging  for  uiio  the  variety  must 
be  consideretl,  as  aomc  of  the  best  varieties,  lied  Fife  for  instance, 
arc  small  kcnielled. 

(t)  Grain  of  Good  MUling  Vo/uc.— The  mllUng  quality  of  wheat 
has  alreadv  been  treated  upon  in  another  chapter.  In  onler  to 
grow  good"  jnilling  wheat  the  seed  sown  should  possess  the  same 
characteristics. 

(rf)  Colour,  unifortnily,  bright,  clear.— The  colour,  while  a  consid- 
eration, is  relatively  of  leas  importance  in  aee«l  wheat  than  in  inilling 
wheat,  hence  the  score  is  small. 

OATS. 
ScoHK.  (."amii  tim  8rED  Oat». 
(iMUed  by  Seed  Branch,  Duininioii  Dspurtmcnt  of  ARriciilturB.) 


(a)  Free  from  weed  weds  ■ 

(6)  Free   from  other  kinds  of  grain  and  from   uneleM 
impurities ■  ;   • 

(c)  Pure  as  to  variety,  a»  near  as  can  be  dcternnned.  . 

(d)  Free  from  evidence  of  «iuut  or  rust 


miAUTt  or  DRAIN 

(o)  Grain  sound,  well  ripened,  free  from  damafte  by  rust, 
frost,  etc  ,  and  apparently  of  stronc:  vitality . 

(6)  (iraitiH  uniformly  plump  and  relatively  large  for  the 
variety,  weighing  well  per  measured  bushel ....  lbs 
weight ■  ;  ,   ■  ■    i  ■  ■ 

(c)  Hulls  thin  and  light  in  proportion  to  »i7c  of  kernel. 

((0  Colour  unifiiriiily  bright,  not  weathered 


Possible 


25 

10 

lU 

5 


20 


18 

7 
5 


Studeni'i 
score 


Total 


100 


ExPL.\N.\Tio\.s  OF  Score  Card. 


I'UUITY. 


(a)  Free  }rum  iveed  seeds. — Sec  uiuler  wlicat. 

(6)  Free  from  other  kind.<^  o)  grain.— Hec  under  wheat. 

(c)  Pure  an  to  variety.— This  point  is  not  as  important  as  under 
wheat,  in  so  far  &s  usefulness  of  the  different  varieties  for  milling  is 
concerned.  There  is  less  difference  in  the  varieties  of  oats  and  many 
that  bear  different  names  are  really  the  same.  The  remarks  under 
wheat  in  rej^ard  to  the  different  value  of  different  varieties,  through 
j)roductiveness,  eariiness,  hardiness,  etc.,  apply  equally  well  to  oats. 

(d)  Free  from  evidence  of  smut  or  rusf.— Smut  in  oats  is  a  different 
kind  from  the  stinking  smut  of  wheat;  it  is,  however,  the  same  as  the 
more  uncommon  kind  in  wheat,  the  loose  smut.  It  is  the  cause  of 
a  large  amount  of  loss  in  oats,  and  is  propagated  solely  through  the 
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aecil.  It  luM  no  chanu^tcristic  smell,  and  ran  only  Ih>  discovoml  in 
k>(h1  oaU  by  night.  It  uoually  a|)|)vara  in  dark,  urMhaix>ly  powdery 
niassTB.  loukins  very  much  like  dry  black  n>uck  It  does  not  blacken 
the  8eL>«i  like  the  stinking  smut  and  is  very  hard  to  diacover  on  the 
seeds  of  oats. 


QIAUTY. 

(o)  Grain  nound,  well  ri petted.  Gihh\  sttil  oats  should  Ix-  uiulani- 
Ageti  by  frost,  by  fX|X)8Un'  to  rain,  by  lodging,  by  must  or  mould,  or 
by  other  natural  causes.  Oats  art-  (rxtreiiiily  susceptible  to  damage 
by  frost.  The  damage  may  be  apparent,  or  it  may  not  It  is  im[)os- 
sible  to  tell  |H)siliv<!ly  by  the  ap|)earance.  This  question  is  treated 
in  aiiother  chapter.  UikmI  see<l  oats  should  be  matun;.  When  cut 
green  it  had  not  the  strength  and  vitality  of  well  ripened  grain. 

(6)  Grains  uniformly  plump. — See  under  wheat. 

(c)  Hulls  thin  arid  light. — ^The  hull  in  oats  is  valueless;  it  con- 
tains less  nutriment  than  straw.  UifTercnt  kin<ls  of  oats  vary  greatly 
in  the  proportion  of  hull  to  kernel.  An  oat  with  a  thin,  light  hull  is 
much  more  valuable  for  either  milling  or  fei-tl  tlian  one  with  a  heavy 
hull.  To  determine  the  proportion,  remove  the  hull  from  a  few 
grains  and  compare. 

(d)  Colour  unijormly  bright,  not  weathered.—See  under  wheat. 

BARLEY. 

t^oRE  Card  roR  Seed  Barley. 
(iMued  by  Seed  Branch,  Dominion  Departnirnt  of  A)(riciiUure  ) 


I'ORITY 

(a)  Free  from  weed  Beeds  

(())  Free  from  other  kinds  of  grain  and  from  inelrsH  im 

purities ; 

(c)  Pure  OS  to  variety,  as  near  as  can  be  determined 
(h)  Free  from  evidence  of  rust  or  smut 

gUAUTY  OF  GRAIN. 

(a)  Grain  sound,  well  riponed,  free  from  damage  by  rust, 
frost,  ct-.,  and  apparently  of  strong  vitality 

(b)  Grains  uniformly  plump  and  relatively  larco  for  the 
variety,  weighin);  well  per  measured  bushel .  .  lbs 
weight 

(e)  Colour  uniformly  bright,  not  weathered 

Tntnl 


Possible 


25 


lU 
10 


■M 

H 

100 


Student's 
score 


Explanations  of  Score  Card. 

PURITY. 


(o)  Free  jrom  weed  seeds. — See  unilcr  wheat. 

(h)  Free  from  other  kinds  of  grain. — Set;  under  wheat. 
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(r)  Purt  a*  to  mritly.  — 8»v  uitilcr  iwU, 

{ri)  Fret  from  nmut.  The  mniit  in  l«rlcy  in  \iMm<  '<iiiiit  h«  in  .hiIk 
HtH'  under  o«tn. 

Ml  A  MTV. 

(fl)  Wmin  mutul,  well  ripened. — fkn-  uruli-r  <Kt». 

(6)  (Irninn  uniformly  plump.  -vSit  under  whi-at. 

(f)  Cidour  unijormly  bright,  mil  wenthered.  -Si-e  i-haptcr  on  Itrew- 
ing  (|ualiti(>H  of  Imrlcy. 

2.  -VITALITY  OF  HKKI)  GRAIN. 

A  very  inif>ortant  consideration  in  judging  or  buyiuK  M><>d  f^ln, 
and  one  that  cannot  DatiHfactoriiy  lii>  judKcti  fnnu  outward  appear- 
annt',  ix  the  ability  of  tlic  mxtl  to  Kertninatc  and  grow.  SonictitnoM 
n>aliy  kimmI  grain,  mi  far  aM  ap|M>aran<'(>  n>v<>alr<,  in  found  to  lie  quite 
inf«Ytii(>.     The  only  natiufw^tory  way  to  know  the  trtitii  is  to  inake  a 
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^ 
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WiNTKH   WllKAT  SEKDKD  AT  THK    UaTE  "K  tR)   I.IW.    11)    IHK   A'  K»; 


germination  test.  Sucli  a  test  may  Im'  made  In-  counting  out  an 
exact  numlMT,  say  ItKJ,  of  avera)?!-  .needs,  and  planting  them  in  a  box 
of  soil.  Wlien  counting  tlie  grains  they  sliouid  Ix'  taken  just  as  tljcy 
come,  any  selection  of  the  best  kernels  makes  an  unfair  test.  The 
atT(l.s  should  br  planted  srparalely.  Tliruwing  an  Uiu.ruiited  lutiulful 
into  a  dish  of  soil  is  no  real  test.  If  "25%  grows  the  little  shoots 
make  (piite  a  show  of  growth,  and  one  is  led  into  thinkinji  it  a  go<Hl 
test  when  it  is  really  very  |HM)r.  I']ach  seed  should  be  put  in  separ- 
ately. The  iK'St  way  is  to  tnake  10  lines  each  way  across  the  box; 
this  makes  100  jwints  at  which  the  lines  cross.     Plant  a  s«ed  at  each 
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i>f  thi>M'  |N)iiit8  arul  you  have  KM)  wh><Ii4  |ilanti><l  in  miuann.  Th«> 
rrault  of  thf  tttit  ran  th«-n  \ip  aM-*>rtaiiii>if  iu-curat«*ly  aixl  iiuUkly. 
A  quicker,  caiiiiT  t«rt  in  to  put  the  KXI  w.-<lii  U-twini  two  purcii  «if 
hlottiti';  paper,  or  flannel,  on  a  plate.  Tlww  inunt  b*  kept  wet,  not 
fiiMNleil  or  allowixi  to  flr>'  otit,  hut  junt  moderately  nioint.  In  either 
tent  the  tcinp'rature  of  a  comfortable  liviuK  room  in  the  pro|M>r  tem- 
perature. The  iH»il  tent  in  the  U-nt  tes^t,  in  that  it  nhowg  the  n-lative 
BtreuKth  of  the  weil,  an  well  an  the  Hc-tual  ability  to  genninate;  then- 
Ih  alw)  litw  ilnUKer  of  the  whhIm  U'lriK  allowed  to  dr)'. 

3.— PRoDnrriox  of  hkkd  ckain. 

The  methiNtn  of  HMet>rtaininK  wlitther  or  not  Hampleit  of  uniti 
eoining  uniler  obwrvation  are  tit  for  M-<ii  puriMiMi*  have  Ix-en  outlined 
but  e<|ually  im|M)rtnnt  in  the  ({ueNtion  of  pro«lucin|{  mhmI  ^rain  that 
will  Muecewfully  |)aM)  !<u<-h  an  examinntion. 


WiNTKii  Wheat  Sekdku  at  thk  K*ik  o:  :t()  i.ii"   to  thk  .\ihk. 

Ckunging  .SV«/.  -The  idea  is  prcvuiciit  iri  .some  di-stric'lis  that  it 
is  necessar}'  to  change  seeil  every  few  ycai-s,  in  order  to  keej)  up  tli;- 
standard  of  a  crop.  Tlii.s  may  Ije  re(|uired  in  countries  where  an 
inferior  pn)duct  is  grown;  hut  in  the  Canadiati  West  it  is  certainly 
not  necdfil,  as  the  cereal  crop-s  here  reach  an  excellence  unsurpa.s.sed 
anywhere,  (irain  grown  under  conditions  favourable  to  lieallliy 
vigorous  growth  dtu*  not  dcteriorat<'  in  (|uality  and  may  !)<■  continued 
indefinitely  on  the  same  farm  without  a  change.  Changing  .seed  is 
often  the  cause  of  bringing  in  new  noxious  weeds,  and  new  undesirable 
impurities  of  \ariety.  This  does  not  mean  thai  it  if  lieVel  desirable 
to  change.  If,  through  can'le.'ssness  or  misfortune,  a  farmer's  crop 
has  become  badly  mixed,  badly  infested  with  weeds,  or  verj-  smutty, 
it  i.s  certainly  advisable  to  get  in  new,  clean  .swd.  But  a  change 
merely  for  the  sake  of  a  change  is  valueless. 


48 


Fanning  Seed  Grain. — A  great  deal  can  be  done  to  improve  seed 
grain  by  a  thorough  use  of  the  fanning  mill.  It  is  true  that  the 
fanning  mill  is  powcrUss  to  separate  a  mixture  of  varieties  or  to 
remove  certain  of  the  worst  weed  seeds,  but  on  the  other  hand,  the 
seeds  of  nearly  all  the  common  weeds  can  be  taken  out  with  it.  The 
light  shrunken  kernels  are  also  taken  out.  Seed  grain  should  be  run 
through  at  least  twice  and  all  the  light  kernels  removed.  Such  a 
course  will  make  a  difference  of  several  bushels  per  acre  in  the  yield. 
It  will  also  help  to  keep  up  the  quality  of  the  product. 

Gromng  Seed  on  Special  Ground. — ^There  is  on  the  average  Alberta 
arm  some  crop  grown  on  new  land,  some  cm  summer  fadlow,  and 
some  on  stubble.  There  is  thus  a  variation  in  cleanliness  among 
the  various  fields.  In  some  there  is  nothing  growing  but  what  was 
sown,  in  others  there  are  weeds  and  a  volunteer  crop.  The  grain 
intended  for  seed  purposes  should  always  be  grown  on  the  best  and 
cleanest  ground  on  the  farm.  If  there  is  new  land,  broken  early  and 
well  cultivated,  that  is  the  proper  place.  Where  there  is  no  new 
ground,  a  clean  summer  fallow  is  good.  Wherever  conditions  are 
best,  an  area  large  enough  to  produce  the  seed  for  next  year's  crop 
should  be  set  apart.  This  land  should  receive  extra  attention.  It 
should  be  well  worked  up;  the  seed  should  be  the  best  procurable 
and  put  in  at  the  most  favourable  time;  such  extra  attention  as 
pulling  weeds,  or  foreign  grains,  might  be  given  to  this  area  where 
time  would  not  allow  it  to  be  done  on  the  whole  farm. 

Hand  Selection. — ^The  underlying  principle  in  the  hand  selection 
of  seed  grain  is  the  variation  distinguishable  only  by  the  human 
mind  amongst  the  various  plants  in  a  field.  It  is  impossible  for  the 
fanning  mill  or  any  other  nuushine  to  distinguish  between  a  seed  of 
Alberta  Red  wheat  and  one  of  the  same  size  and  weight  of  Odessa 
wheat,  or  to  distinguish  between  a  seed  grown  in  a  wheat  plant  that 
produced  twenty  heads  each  with  ten  four-seeded  spikelets  in  each 
side,  and  one  grown  on  a  wheat  plant  that  produced  one  head  with 
six  two-seeded  spikelets  on  each  side.  Such  a  variation  exists. 
There  is  also  the  variation  in  stiffness  of  straw,  earliness,  resistance 
to  smut  or  other  disease  and  in  many  other  characteristics.  The 
method  of  hand  selection  of  seed  is  to  pick  heads  from  plants  of  the 
right  type,  from  a  standing  field  of  grain,  considering  the  various 
points  of  excellence  towards  which  it  is  desirable  to  improve  the 
variety.  Enough  should  be  gathered  to  sow  at  least  }  acre.  Working 
with  a  smaller  quantity  there  is  a  greater  danger  of  losing  the  purity 
in  the  longer  time  required  to  produce  a  large  amount.  From  this 
J  acre  or  more  of  the  product  of  hand  selected  seed  the  selection 
should  again  be  made  of  the  same  amount,  and  so  on  from  year  to 
year.  Each  year  the  product  from  the  hand-selected  plot  should 
be  sown  on  specially  prepared  ground,  as  outlined  in  the  previous 
paragraph,  and  the  second  generation  will  produce  enough  seed 
for  a  large  farm.  Only  by  some  such  system  of  selection  as  this  can 
the  be.st  results  in  keeping  the  grain  crop  pure  be  obtained.  It 
is  not  practicable  for  every  farmer  to  follow  this  system.  Many 
have  not  the  skill  nor  the  carefulness  to  do  it  properly.  But  a  few 
of  the  best  farmers  in  every  neighborhood  producing  pure-bred  seed 
in  this  way  would  be  a  great  benefit  to  the  coimtry.    Those  who 
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practice  hand  selection  find  that  the  increase  in  the  yield  more  than 
repays  them  for  the  work,  and  that  any  extra  price  received  on 
account  of  purity  and  quality  is  clear  gain. 

4.— SMUT. 

Smut  is  a  fungus  disease  affecting  the  cereal  crops.  Stinking 
smut  of  wheat  is  the  common  kind  which  forms  the  ball,  which  is 
broken  in  threshing,  handling,  and  soils  or  "tAgs"  the  wheat.  Loose 
smut  is  the  kind  which  attacks  the  oats  and  barley.  It  also  attacks 
wheat,  but  is  not  so  common  as  the  stinking  or  ball  variety.  Loose 
smut  when  ripe  breaks  up  into  a  powder  and  is  blown  away  by  the 
wind;  it  does  not  "tag"  the  grain.  Smut  reproduces  by  spores. 
These  spores  have  the  same  place  in  the  life  of  the  smut  plant  as  the 
seeds  of  wheat  do  in  the  wheat  plant.  They  are  extremely  small, 
so  small  that  a  single  spore  if  separated  from  the  others  could  not 
be  distinguished  without  a  magnifying  glass.  Any  sing'c  sjwre  is 
capable  of  producing  the  smut  disease.  The  black  powdery  material 
known  as  "smut"  is  nothing  more  or  less  than  a  mass  of  myriads 
of  these  spores.  When  a  grain  of  any  cereal  crop  is  sown  with  some 
of  these  smut  spores  in  it  they  germinate  and  grow  as  soon  as  it 
does.  One  or  more  of  the  smut  plants  forces  its  way  into  the  soft 
tissues  of  the  young  gram  plant.  It  then  continues  to  grow  between 
the  tissues,  t^es  possession  of  the  head  and  produces  smut  again. 

Smut  is  successfuUy  killed  in  seed  grain  by  the  use  of  bluestone 
(copper  sulphate)  or  formalin  (40%  decinormal  solution  of  Formal- 
dehyde). The  proper  strength  to  use  is  a  much  debated  question. 
For  sprinkling  on,  or  for  immersion  for  not  more  than  5  minutes,  1 
lb.  of  bluestone  to  10  gallons  of  water  used  on  10  bushels  of  seed 
is  a  safe  rule.  With  formalin,  1  lb.  of  formalin  in  30  or  35  gallons 
of  water  used  on  30  bushels  of  seed  is  satisfjactory  for  sprinkling  or 
dipping  5  minutes  or  less.  Recent  experiments  have  shown  that 
the  most  satisfactory  results  are  obtained  from  soaking  for  an  hour 
in  a  weak  solution  (1  lb.  bluestone  to  20  gallons  of  water).  This 
thoroughly  saturates  the  smut  balls,  which  with  the  ordinary  method 
are  apt  to  break  and  reinfect  the  seed.  Too  strong  a  solution  is 
equally  dangerous  with  too  weak,  as  it  is  likely  to  injure  the  vitality 
of  the  grain.  The  important  consideration  in  treating  seed  for 
smut  is  to  make  sure  that  every  part  of  every  kernel  is  reached  by 
the  solution.  The  extremely  smsJl  spores  are  hidden  in  all  uneven 
spots  on  the  surface  of  the  grain,  and  are  sure  to  escape  if  the  treat- 
ment is  at  all  careless. 

There  are  many  causes  that  affect  the  prevalence  of  smut.  The 
nature  of  the  season  is  one.  Seasons  vary  greatly  in  the  extent  of 
the  damage  by  smut.  A  reason  for  this  is  that  in  some  years  the 
grain  crop  is  slow  and  backward  in  starting,  and  gives  the  smut  a 
better  chance  to  attack  it.  This  is  uncontrollable.  But  there  are 
other  causes  that  bring  about  the  rf-^me  result  and  are  controllable. 
Some  of  these  are  poor  cultivation,  late  or  extremely  early  sowing, 
weak  seed.  Any  of  these  place  the  grain  crop  under  a  disadvantage, 
and  thus  miJce  it  more  susceptible  to  smut,  and  less  able  to  throw 
off  it  or  any  other  disease.  It  is  usually  the  poor  farmer  that  has 
the  most  smut.  By  a  system  of  seed  selection,  such  as  outlined  in 
a  previous  paragraph,  much  can  be  done  to  eliminate  smut. 
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Section  V.-SHIPPING  AND  HANDLING  GRAIN. 


For  the  proper  regulation  of  the  shipping  and  handling  of  grain, 
there  are  two  acts  in  force  in  Canada,  vi>!.:  tho  Grain  Inspection 
Act  and  the  Manitoba  Gram  Act,  both  of  which  may  be  had  on 
application  to  the  Warehouse  Commissioner  at  Winnipeg. 

The  provisions  of  these  Acts  are  of  the  greatest  interest  to  the 
farmer,  and  may  be  summed  up  shortly  as  follows: 

1.— THE  GRAIN  INSPECTION  ACT. 

By  the  provisions  of  this  Act  a  Chief  Inspector,  In8|)ectors  or 
Deputy  Inspectors  are  appointed  after  being  examined  and  duly 
found  qualified  by  a  board  appointed  for  the  purpose.  Thi.<'  board 
is  called  the  Board  of  Grain  Examiners  and  consists  of  persons  who, 
in  the  opinion  of  the  Grovemor  in  Council,  are  skilful  enough  to  act 
in  this  capacity. 

The  Chief  Inspector  and  every  inspector  and  deputy  is  under 
oath  for  the  proper  performance  of  his  duties,  and  may  be  called  upon 
at  any  time  between  sunrise  and  sunset  to  inspect  grain. 

Official  grades  arc  provided  under  the  Act  and  any  person  may 
be  supplied  with  samples  on  application  to  the  Chief  Inspector,  and 
a  small  charge  may  be  made  for  the  same. 

If,  however,  a  considerable  portion  of  a  crop  be  damaged  any 
year  so  that  it  will  not  quite  come  up  to  the  grades  it  otherwise  would 
and  its  being  so  is  considered  detrimental  to  the  producer,  extra 
grades  may  be  declared.  These  are  called  commercial  grades  and 
are  decided  upon  by  what  is  known  as  a  Grain  Standards  Board 
appointed  by  the  Governor  in  Council. 

This  board  is  summoned  whenever  the  Chief  Inspector  or  any 
three  members  of  it  think  necessary. 

Any  person  not  satisfied  with  the  gradbg  awarded  his  car  may 
appeal  to  the  Chief  Inspector,  whose  decision  is  usually  final,  but 
appeal  may  be  made  beyond  him  to  the  Grain  Survey  Board  if  such 
appeal  is  made  within  24  hours  after  his  decision  is  published,  but 
nothing  in  the  Act  prevents  anyone  appealing  directly  to  the  Board 
without  first  appealing  to  the  Inspector.  The  costs  of  the  Board's 
decision  must  not  be  more  than  five  dollars,  and  it  is  paid  by  the  losing 
party  in  the  dispute. 

The  Grain  Survey  Board  for  the  west  consists  of  six  men  nom- 
inated by  the  Winnipeg  Board  of  Trade  and  three  each  by  the  Ministers 
of  Agriculture  of  Manitoba  and  the  Territories. 

Cars  need  not  be  inspected  in  wet  weather  or  after  dark  unless 
the  owner  assumes  the  responsibility  /or  risk  of  damage  or  error. 

A  complete  record  is  kept  by  the  inspector  of  every  inspection 
made. 
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Anyone  using  a  certificate  for  other  than  the  car  and  grain  it 
is  iaeued  for  is  liable  to  three  years'  imprisonment  or  five  hundred 
dollars  fine,  or  both;  and  anyone  attempting  to  bribe  or  uiterfere 
in  any  way  with  an  inspector  in  the  performance  of  his  duties  is  liable 
to  two  years'  imprisonment  or  two  hundred  dollars  fine,  or  both. 

All  actions  under  this  Act  must  be  begun  within  six  months 
after  the  fault. 

Anyone  may  buy  or  sell  grain  by  sample,  regardless  of  grades  if 
he  chooses. 

The  fees  for  inspection  are:  Into  or  out  of  elevators,  25c  per 
car  load;  for  each  cargo  from  elevators,  30c  per  thousand  bushels, 
and  must  be  paid  on  inspection  but  can  be  collected  from  the  owner 
by  the  agent. 

If  a  farmer  is  not  satisfied  with  the  grade  he  is  getting  from  an 
elevator  he  may  send  a  sample  to  the  Chief  Inspector,  and  if  the 
grain  proves  better  than  has  been  paid  for  the  elevator  is  bound 
to  pay  the  difference.  On  the  other  hand  if  the  grade  is  lower  than 
what  is  paid  for  the  fanner  must  refund  to  the  elevator. 

Weighmasters  and  assistants  are  provided,  all  acting  under 
a  Chief  Weighmaster,  who  also  may  be  the  Chief  Inspector,  and 
each  and  all  of  these  are  under  oath  and  guarantee  bond  for  the 
proper  performance  of  their  duties. 

Samples  of  grain  for  grading  should  be  sent  either  to  the  Chief 
Grain  Inspector,  Winnipeg,  or  the  Deputy  Grain  Inspector,  Calgary. 

2.— MANITOBA  GRAIN  ACT. 


An  officer  known  as  the  Warehouse  Commissioner  is  appointed 
for  the  proper  administration  of  this  Act,  and  under  him  two  deputies. 

These  officers  are  under  oath  not  to  be  directly  or  indirectly 
interested  pecuniarily  in  the  grain  trade. 

Elevators. — ^There  are  two  Icinds  of  elevators  and  warehouses 
provided  for  in  the  Act,  terminal  and  country. 

Terminal  elevators  are  those  in  which  grain  is  stored  in  bulk 
according  to  grade,  and  where  there  are  no  special  bins  to  preserve 
the  identity  of  individual  shipments.  Grain  so  stored  must,  how- 
ever, be  produced  on  demand  equal  in  quality  and  quantity  to  that 
deposited  there  by  the  owner. 

Country  elevators  or  warehouses  may  deal  in  grain,  or  a  farmer 
may  have  his  grain  stored  in  a  special  bin  if  he  wishes,  and  are  des- 
cribed as  follows  in  Section  29  of  the  Act: 

Bins  are  allotted  in  order  of  application  as  soon  as  one  is  avail- 
able, and  no  farmer  is  allowetl  to  hold  more  than  one  bin  at  any  one 
time  to  the  exclusion  of  other  applicants. 

All  elevators  and  warehouses  in  which  grain  is  received,  storeil, 
shipped  or  handled,  and  which  are  situated  on  the  right  of  way  of 
any  railroad,  or  on  any  siding  or  spur  track  connected  therewith, 
depot  grounds,  or  any  lands  acquired  or  reserved  by  any  railroad 
company  to  be  used  in  connection  with  it«  line  of  railway  at  any 
station  or  siding  other  than  at  terminal  points,  are  declared  to  be 
public  elevators  or  warehouses  and  shall  be  under  the  supervision 
and  subject  to  the  inspection  of  the  Cojnmissioner,  and  shall,  for  the 
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purpose  of  the  following  sectioiu  of  this  Act,  be  known  and  designated 
u  public  country  elevators  or  country  warehouses. 

Every  elevator  or  warehouse  owner  is  licensed  and  bonded  for 
the  protection  of  the  public  and  the  rules  for  running  the  elevators 
or  warehouses  must  be  posted  up  in  a  conspicuous  place  in  the  elevator 
or  warehouse. 

Every  lot  of  grain  received  must  be  entered  in  the  books,  with  full 
particulars  and  a  receipt  issued  bearing  like  parUculais. 

Grain  in  store,  imless  in  a  special  bin,  must  be  insured  from 
fire  by  the  elevator  owner.  If  it  is  ma  special  bm  it  may  be  done 
only  at  the  option  of  the  owner.'^'*  !^*i^^.iiSjJ^  ^i.! 

Any  farmer  may  instruct  the  elevator  to  forward  his  wheat  to 
the  terminal  elevator,  but  must  pay  all  charges  and  give  up  his  storage 
receipt  for  one  empowering  him  to  demand  a  similar  car  from  the 
terminal. 

If  grain  is  not  delivered  by  the  elevator  or  warehouseman  within 
24  hours  after  demand,  and  cars  have  been  furnished,  the  owner  may 
claim  damages  amounting  to  Ic  per  bushel,  and  an  additional  cent 
for  every  day  of  such  delay,  but  a  warehouseman  is  not  bound  to 
deliver  grain  except  in  the  order  demanded  by  different  holders  of 
receipts. 

Grain  which  is  stored  m  a  special  bin  and  which  has  become 
heated,  must  be  reported  to  the  Commissioner  and  the  owner,  and  if 
it  is  not  removed  by  the  owner  the  warehouseman  may  sell  it  by 
auction.  If  other  grain  is  spoilt  by  contact  with  it  the  elevator  or 
warehouse  owner  may  lose  his  license  and  forfeit  his  bond.  Thus, 
as  may  natiuuJI >■  be  expected,  elevator  men  are  very  chary  about 
taking  damp  or  iiamature  grain. 

Any  malpractices  in  the  running  of  an  elevator  may  be  reported 
under  oath  to  the  Commissioner  who  is  bound  to  investigate  it. 

Where  elevators  are  equipped  with  proper  machinery  and  it 
is  in  running  order,  any  person  may  demand  the  cleaning  of  his  grain 
and  may  see  it  done  if  he  wishes,  and  all  grain  transactions  must 
be  recorded  on  the  books  of  the  elevator,  which  are  open  to  the 
inspection  of  the  Commissioner  at  any  time. 

Any  person  residing  within  40  miles  of  his  nearest  shipping  point 
may  make  application  to  the  Commissioner  for  permission  to  erect  a 
warehouse  at  any  point  convenient  of  access  and  approveci  of  by  the 
Commissioner,  and  the  railway  company  must  provide  a  site  at 
the  regti'B'-  rental  rates  and  also  a  siding  for  the  use  of  the  ware- 
house. 

Such  a  warehouse  must  have  at  least  three  bins  of  1,000  bushel 
capacity  and  it  must  be  covered  with  metal.  Bond«  and  a  license 
are  requu-ed  as  in  the  case  of  ordinary  elevators. 

Loading  Platforms. — Any  ten  farmers  residing  within  20  miles 
of  their  nearest  shipping  point  may  apply  to  the  Commissioner  for 
a  loading  platform,  and  it  must  be  erected  in  a  convenient  place  and 
at  a  siding  and  must  be  at  least  54  feet  long  and  18  feet  wide. 

No  platform  may  be  erected  at  a  siding  used  only  for  crossing 
purposes. 

The  use  of  the  platform  is  free  and  it  must  be  erected  by  the 
railway  company  wit!  hi  thirty  days  after  the  Commissioner  applies 
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for  it  under  a  penalty  of  not  leee  than  twenty-five  dollani  for  each 
day  of  delay  unlen  a  strike  or  some  such  unavoidable  cause  prevents. 
Applications  for  such  platforms  are  received  by  the  Commissionei- 
only  between  April  16th  and  October  15th,  and  no  railway  company 
is  compiled  to  build  such  platforms  between  the  first  of  Nover.-jer 
and  the  first  of  May  following. 

If  more  cars  are  to  hand  than  can  be  loaded  at  once,  the  others 
must  be  placed  at  points  convenient  for  loading  on  the  track. 

CommiMion  Agentt.— After  a  commission  agent  has  sold  a  car 
he  must  furnish  within  24  hours  after  demand  a  full  and  particular 
account  of  the  same  to  the  owner. 

Grain  commission  agents  must  operate  under  a  license  and  have 
to  furnish  bonds  in  proportion  to  the  business  they  transact. 

Digtribution  of  Cars.— Any  person  desiring  to  ship  grain  may 
demand  a  car  from  any  railway  company  by  applying  to  the  nearest 
agent  of  that  company. 

A  car  order  book  authorized  by  the  Commissioner  must  be  kept 
at  every  station  and  allowed  to  remain  in  a  public  place,  so  that  every 
man  may  have  access  to  it,  and  in  that  book  the  person  requiring  a 
car  must  write  his  name  at  the  foot  of  the  list  already  there  and  await 
his  turn  for  it. 

No  elevator.  \i.flrehouse,  or  farmer  can  have  more  than  one 
car  at  a  time,  and  if  a  man  wants  another  after  his  first  order  is  filled 
he  must  put  his  name  at  the  bottom  of  the  list  again. 

Cars  must  be  placed  at  any  elevator,  warehouse,  loading  platform 
or  any  convenient  point  of  the  siding  at  the  option  of  the  applicant. 

If  a  car  is  placwi  loading  must  begin  within  24  hours,  otherwise 
the  application  may  be  cancelled. 

Ever)-  car  must  be  in  good  order  and  condition  when  it  is  allotted. 

Anyone  who  sells  or  transfers  his  right  to  any  car  in  any  way 

is  liable  to  a  fine  of  not  less  than  twenty-five  and  not  more  than 

one  hundred  dollars,  and  anyone  who  makes  use  of  another  name  to 

obtun  an  extra  car  is  liable  to  a  similar  fine. 

It  is  not  necessary  for  a  framer  to  make  application  for  a  car 
personallv.  He  may  do  so  through  another  party,  after  instructing 
him  in  writing,  but  the  station  agent  may  demand  the  instructions  to 
be  produced. 

The  railway  agent  is  recjuired  to  post  up  in  a  conspicuous  place 
every  day  the  cars  allottal  that  day  and  the  parties  to  whom  they 
have  been  allotted. 

Cars  may  be  ordered  for  shipment  to  any  point  east  or  west 
from  Fort  William  to  the  Coast. 

3.— OFFICIAL  GRADES  OF  GRAIN. 


The  following  grades  apply  only  to  grain  grown  west  of  Port 
Arthur,  this  district  being  known  as  the  Manitoba  Inspection  Division 
in  contra  distinction  to  the  eastern  inspection  division,  which  consists 
of  the  rest  of  the  Dominion  lying  east  of  Port  Arthur. 
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BPRINO  WHEAT. 


No.  1  Bfanitoba  hard  wheat  shall  be  sound  and  well  cleaned, 
welling  not  less  than  60  pounds  to  the  bushel,  and  shall  be  com- 
posed of  at  least  seventy-five  per  cent  of  hard  red  Fife  wheat. 

No.  1  hard  white  Fife  wheat  shall  be  sound  and  well  cleaned, 
weif^g  not  less  than  60  pounds  to  the  bushel,  and  shall  be  comoosed 
of  not  leas  than  sixty  per  cent,  of  hard  white  Fife  wheat,  and  shall  not 
contain  more  than  twenty-five  per  cent,  of  soft  wheat. 

No.  1  Manitoba  northern  wheat  shall  be  sound  and  well  cleaned, 
weighing  not  less  than  60  pounds  to  the  bushel,  and  shall  be  composed 
of  at  least  sixty  per  cent,  of  hard  red  Fife  wheat. 

No.  2  Manitoba  northern  wheat  shall  be  sound  and  reasonably 
clean,  of  good  millmg  quidities  and  fit  for  warehousing,  weighing  not 
less  thw  58  pounds  to  the  bushel,  and  shall  be  composed  of  at  least 
forty-five  per  cent,  of  hard  red  Fife  wheat. 

Any  wheat  not  good  enough  to  be  graded  as  No.  2  Manitoba 
Northern  shall  be  paded  No.  3  Manitoba  Northern  in  the  discretion 
of  iihe  inspector. 

Scoured  wheat  feliwl  not  be  graded  higher  than  No.  3  Manitoba 
Northern. 

WINTER  WHEAT. 

No.  1  Alberta  red  winter  wheat  shall  be  hard,  pure,  red  winter 
wheat,  sound  and  clean,  weighing  not  less  than  62  pounds  to  the 
bushel. 

No.  2  Alberta  red  winter  wheat  shall  be  hard,  red  winter  wheat, 
round  and  clean,  weighing  not  less  than  60  pounds  to  the  bushel. 

No.  3  Alberta  red  winter  wheat  shall  include  hard,  red  winter 
wheat,  not  clean  enough  nor  sound  enough  to  be  graded  No.  2,  weigh- 
ing not  less  than  57  pounds  to  the  bushel. 


OATS. 

Extra  No.  1  Manitoba  oats  shall  be  white,  sound,  clean  and  free 
from  other  grain,  shall  contain  95  per  cent,  of  white  oats,  and  shall 
weigh  not  less  than  38  pounds  to  the  bushel. 

No.  1  Manitoba  oats  shall  be  sound,  clean  and  free  from  other 
grain;  shall  contain  9(1  per  cent,  of  white  oats,  and  shall  weigh  not 
less  than  35  pounds  to  the  bushel. 

No.  2  Manitoba  oats  shall  be  sound,  reasonably  clean,  reasonably 
free  from  other  grains,  and  shall  weigh  not  less  than  34  pounds  to  the 
bushel. 

No.  3  oats  shall  be  sound  but  not  clean  enough  or  sufficiently 
free  from  other  grain  to  be  graded  as  No.  2,  and  shall  weigh  not 
less  than  34  pounds  to  the  bushel. 

Any  oats  not  gootl  enough  to  be  graded  No.  2  shall  be  graded 
No.  3  in  the  discretion  of  the  inspector. 
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BARLEY. 


No.  1  Manitoba  barley  shall  be  plump,  bright,  iound,  clean  and 
free  from  other  grain. 

No.  2  Manitoba  barley  shall  be  rearonably  clean  and  sound 
but  not  bright  and  plump  enough  to  be  graded  as  No.  1,  «id  shall 
be  reasonably  free  from  other  grain,  and  weigh  not  less  than  48  pounds 
to  the  bushel. 

No.  3  extra  Manitoba  barley  shall  be  in  all  respects  the  same  as 
No.  2  barley,  except  in  colour,  weighing  not  less  than  47  pounds  to 
the  bushel. 

No  3  Manitoba  barley  shall  include  shrunkoii  or  otherwise 
sUghtly  damaged  barley,  weighbg  not  less  than  45  [wunds  to  the 
bushel. 

No.  4  Manitoba  barley  shall  include  all  barley  equal  to  No.  3, 
weighing  not  less  than  45  pounds  to  the  bushel. 

RYE. 

No.  1  Manitoba  rye  shall  be  sound,  plump  and  well  cleaned. 

No.  2  Manitoba  rye  shall  be  sound,  reasonably  clean  and  reason- 
ably free  from  other  grain. 

All  rye  which  is  from  any  cause  unfit  to  lx>  gra«le<l  as  No.  2  rye, 
shall  be  graded  as  "rejected." 


FLAX  8EKD. 

No  1  North-western  Manitoba  flax  seed  shall  b«'  mature,  sound, 
dry  and  sweet,  and  contain  not  nioiv  than  12J%  of  damaged  seed 
and  weigh  not  less  than  53  pounds  to  the  bushel  of  conmiercially  pure 
seed. 

No  1  Manitoba  flax  seed  shall  be  mature,  sound,  dr\-  and  sweet, 
and  contain  not  more  than  twenty-five  per  cent,  of  damaged  seed, 
and  weigh  not  less  than  52  pounds  to  the  bushel  of  commercially  pure 
seed. 

All  flax  seed  which  is  immature  or  musty  or  which  contains 
more  than  twenty-five  per  cent,  damaged  seed  and  ir.  fit  for  warehous- 
ing and  testing  not  less  than  49  pounds  to  the  budhel  of  commercially 
pure  seed  shall  be  "rejected." 

Flax  seed  that  is  damp,  warm,  mouldy,  musty  or  otherwise 
unfit  for  warehousing  shall  be  classed  "no  grade." 

To  test  '.ax  seed,  one  pound  of  average  seed  sha'.;  !«  taken  from 
the  sample  tested,  and  the  impurities  or  foreign  matter  therein  shall 
be  removed  as  near  as  possible  by  the  use  of  two  sieves  of  thirty-two 
gauge  wire  cloth,  one  with  meshes  three  by  sixteen  and  the  other 
with  meshes  sixteen  by  sixteen  to  the  square  inch.  The  percenta^ 
of  impurities  and  weight  per  bushel  of  the  commercially  pure  seed 
shall  be  determined  by  the  use  of  proper  testing  scales. 


Provisions  ah  to  all  Grain. 


1.  All  good  grain  that  ia  alightly  damp,  or  other. iae  unfit  for 
warehouBing,  shall  be  entered  on  the  inspecting  officer's  books  as 
"No  grade,"  with  his  notations  as  to  qudity  aixl  condition.  All 
good  grain  that  contains  a  large  admixture  of  other  kinds  of  grain 
shall  be  classed  'No  grade." 

2.  All  grain  that  is  in  a  heating  condition  or  is  badly  bin-burnt, 
whatsoever  grade  it  mwht  otherwise  be,  shall  be  reported  and  entered 
upon  the  inspecting  officer's  books  as  "condenmed,"  with  the  inspec- 
tor's notations  as  to  (juality  and  condition. 

3.  Any  grain  that  is  unsound,  musty,  dirty,  smutty,  sprouted, 
or  from  any  other  cause  is  unfit  to  be  classed  under  any  of  the  recog- 
ni/.ed  grades,  shall  be  classed  "rejected." 

4.  All  grain  shall  be  weighed  and  the  weight  per  bushel  recorded 
in  the  inspecting  officer's  books. 

•     5.  No  gram  that  has  been  subject  to  scouring  or  treatment 
by  use  of  lime  or  sulphur  shall  be  graded  higher  than  No.  3. 

6.  In  the  inspection  of  grain  the  weight  alone  shall  not  determine 
the  grade. 

7.  All  inspecting  officers  shall  make  their  reasons  for  grading 
grain,  when  necessary,  fully  known  by  notation  on  their  book. 


_ 


